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LtTTER  OF  TRANSHinAL. 


U.  S.  Depabtmbnt  or  AaBicuLTUBZ, 

BmtEAU  OP  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C,  June  8,  1908. 
SiB :  I  have  the  honor  to  transmit  herewith  some  papers  on  dry- 
land agriculture  read  at  the  second  annual  meeting  of  the  Cooi)era- 
tive  Experiment  Association  of  the  Great  Plains  Area,  and  to  recom- 
mend their  publication  as  a  bulletin  of  the  series  of  this  Bureau. 

The  association  mentioned  is  an  organization  made  up  of  workers 
in  the  Department  of  Agriculture  and  in  the  State  agricultural  ex- 
periment stations  who  are  cooperating  in  the  agricultural  develop- 
ment of  the  Great  Plains.  This  organization  ha.s  proved  of  gieat 
value  in  coordinating  the  various  lines  of  work  being  conducted  in 
the  Great  Plains  and  in  bringing  the  men  into  closer  and  more  sym- 
pathetic association.  Tt  is  believed  that  the  papers  read  at  its  meet- 
ings will  prove  of  value  to  all  interested  in  the  agricultural  develop- 
ment of  this  region.  The  membership  of  the  association  is  confined 
entirely  to  Department  and  experiment  station  men,  most  of  whom 
are  either  officials  or  collaborators  of  the  Department  of  Agriculture. 
Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon,  James  Wii^on, 

Secretary  of  AgricvXture, 
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DRY-LAND  AGRICULTURE. 

PAPERS  READ  AT  THE  SECOND  ANNUAL  MEETING  OF  THE  COOPERA- 
TIVE EllPERIMENT  ASSOCIATION  OF  THE  GREAT  PLAINS  AREA,  HELD 
AT  MANHAnAN,  KANS.,  JUNE  26  AND  27,  1907. 


INTRODUCTORY  STATEMENT. 

While  establishing  the  work  in  dry-land  agriculture  in  the  Great 
Plains  area  the  need  was  recognized  of  bringing  the  widely-scattered 
station  workers  in  the  area  together  for  the  purpose  of  discussing  and 
conferring  with  each  other  about  the  various  lines  of  cooperative 
work  to  be  carried  on  at  these  stations.  A  meeting  was  held  in 
Washington,  D.  C.,  on  November  15,  1905,  for  the  purpose  of  consid- 
ering the  advisability  of  organizing  an  association  which  would  bring 
into  close  relationship  the  officers  of  the  Department  of  Agriculture 
and  of  the  experiment  stations  who  were  carrying  on  cooperative 
work  in  dry-land  agriculture  in  the  Great  Plains  area. 
,  The  meeting  was  presided  over  by  Dr.  B.  T,  Galloway,  Chief  of  the 
Bureau  of  Plant  Industry,  and  there  were  present  either  the  presi- 
dents of  the  agricultural  colleges  or  the  directors  of  the  agricultural 
experiment  stations  of  the  States  lying  within  the  area,  as  well  as  a 
number  of  Department  men  interested  in  the  work. 

An  organization  was  effected  and  the  title  of  "The  Cooperative 
Experiment  Association  of  the  Great  Plains  Area  "  was  adopted. 
The  purpose  of  this  organization,  it  was  stated,  "  shall  be  to  encour- 
age and  facilitate  the  coordination,  systematization,  and  unification 
of  all  cooperative  experimental  work  to  be  engaged  in  by  the  Bureau 
of  Plant  Industry  and  the  experiment  stations  and  substations  of  the 
several  States  included  in  whole  or  in  part  within  the  Great  Plains 
area." 

It  was  decided  that  meetings  should  be  held  at  least  twice  each 
year — one  of  these  to  be  held  within  the  area — at  which  "  papers  shall 
be  read,  addresses  delivered,  and  discussions  carried  on  bearing  di- 
rectly upon  the  cooperative  work  of  the  Great  Plains  area."  It  was 
agreed  Aat  the  directors  and  agriculturists  of  all  States  included  in 
whole  or  in  part  within  the  Great  Plains  area  and  other  members  of 
the  experiment  stations'  staffs  engaged"  in  cooperation  with  the  De- 
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partment  of  Agriculture  and  all  officers  and  members  of  the  Bureau 
of  Plant  Industry  who  are  interested  and  actively  engaged  in  cooper- 
ative work  in  this  area  should  be  considered  eligible  for  membership. 
Officers  are  to  be  elected  annually. 

The  first  annual  meeting  was  held  at  Lincoln,  Nebr.,  June  21-22, 
1906,  at  which  meeting  a  number  of  very  interesting  papers  on  im- 
portant problems  were  read,  but,  owing  to  the  fact  that  no  arrange- 
ments had  yet  been  made  for  the  publication  of  papers  by  the  asso- 
ciation, they  were  published  elsewhere. 

The  second  annual  meeting  was  held  at  Manhattan,  Kans.,  June 
26-27,  1907;  with  President  E.  A.  Burnett  in  the  chair.  After  an 
address  of  welcome  by  President  E.  R.  Nicholls,  of  the  Kansas  Agri- 
cultural College,  several  papers  were  read  and  discussed.  All  are 
included  in  this  bulletin,  except  one  by  Mr,  T,  H.  Kearney,  of  the 
Department  of  Agriculture,  upon  "A  striking  example  of  dry-land 
arboriculture,"  describing  the  growing  of  the  date  palm  in  the  Sa- 
hara; a  paper  by  Prof.  J.  B.  Nelson,  superintendent  of  dry- farm 
work,  Montana,  upon  "  Dry  farming  in  Montana;"  and  a  paper  by 
Dr.  K.  P.  Hibbard,  of  the  Department  of  Agriculture,  upon  "  Soil 
bacteria." 

E.  C.  CHn/^OTT, 
Agriculturist  in  Charffe  of  Dry-Land 

Agriculture  Investigationa. 

Washington,  D.  C,  May  26, 1908. 
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THE  DEVELOPMENT  OF  DRY-LAND  FARMING. 

r  E.  A.  BuBHtrr,  Director  o 


The  development  of  agriculture  in  the  semiarid  regions  of  the 
Great  Plains  area  is  a  question  of  national  importance.  It  involves 
the  settlement  of  a  large  area  of  fertile  land,  awaiting  only  the  con- 
servation of  moisture  sufficient  to  insure  the  growth  of  crops  or  the 
selection  of  varieties  which  can  maintain  themselves  under  condi- 
tions which  are  often  favorable,  but  sometimes  extremely  unfavorable, 
to  crop  production.  The  conservation  of  moisture  in  the  soil  by 
tillage  to  make  up  for  the  lack  of  rainfall  during  the  growing  period, 
the  selection  of  early-maturing  and  of  drought-resistant  crops,  and 
the  practice  of  crop  rotation  to  maintain  fertility  and  the  proper 
physical  conditions  of  the  soil  seem  to  me  the  great  problems  which 
must  be  worked  out  in  order  that  crop  production  may  be  extended 
into  the  region  which  has  hitherto  been  occupied  largely  for  grazing 
purposes. 

Moisture  is  the  great  problem.  Much  of  this  area  receives  sufficient 
rainfall  each  year  to  grow  an  abundant  crop,  provided  all  this  water 
could  be  trapped  where  it  falLs  and  be  used  by  the  crop.  The  great 
problem  is  to  trap  the  water,  to  absorb  the  rain  as  it  falls  and  pre- 
vent its  running  oflf,  to  impound  the  water  in  the  subsoil  reservoir 
and  reserve  it  for  the  use  of  the  crop  when  it  may  be  needed  for  the 
purpose. 

In  this  region  of  scant  rainfall  the  distribution  of  water  is  particu- 
larly uncertain,  a  large  proportion  of  the  precipitation  falling  as 
local  showers,  which  may  come  at  opportune  times  over  a  small  area, 
but  leave  many  sections  of  the  country— in  fact,  the  greater  part — to 
depend  for  the  success  of  the  crop  upon  water  which  has  fallen  at 
some  earlier  date.  Unless  it  is  possible  through  the  conservation  of 
moisture  in  the  soil  to  grow  certain  grain  crops  practically  without 
precipitation  during  a  period  of  their  growth,  grain  production  in 
this  region  will  necessarily  be  uncertain  and  hazardous.  Sot  only 
is  the  precipitation  uncertain  in  this  region,  but  it  often  falls  greatly 
in  excess  of  the  amount  needed  for  immediate  use,  in  the  form  of 
\'iolent  local  storms  which  are  so  clean-cut  in  their  outline  that  one 
farm  may  receive  an  excess  of  water  while  the  adjoining  land  is  left 
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dry  and  thirsting  for  rain.  Grass  land  where  closely  pastured  loses 
much  of  the  rainfall  by  run-off  and  evaporation.  Land  which  is 
plowed  and  cultivated  to  keep  the  surface  loose  furnishes  ideal  con- 
ditions for  the  absorption  of  rain  and  also  furnishes  the  best  condi- 
tion to  prevent  the  escape  of  the  water  which  has  entered  the  soil. 

It  is  unnecessary  for  me  to  discus^  the  method  of  conservation  of 
soil  moisture  before  this  body.  We  recognize  the  fact  that  soil 
moisture  can  be  stored  by  cultivation  sufficiently  to  insure  a  crop  the 
following  year  where  crop  production  would  be  hazardous  or  impos- 
sible without  this  previous  preparation.  The  extent  to  which  mois- 
ture can  be  stored,  the  extent  and  kind  of  cultivation  necessary,  and 
the  minimum  rainfall  under  which  crop  production  is  possible,  I 
leave  for  others  to  discuss.  These  questions  still  need  more  accurate 
and  extensive  investigation.  Many  thousand  acres  of  land  which  will 
not  grow  a  crop  every  year  are  now  being  fanned  by  this  method. 
Where  rainfall  is  nearly  sufficient  to- produce  a  crop  the  summer  fal- 
low is  not  needed  every  alternate  year.  Possibly  only  a  short  period 
of"tiI]age  previous  to  the  sowing  of  the  crop  is  necessary,  but  it  is 
essential  that  an  abundance  of  moisture  should  be  present,  especially 
in  the  subsoil.  We  must  not  be  deceived  into  the  idea  that  it  will 
always  rain  just  at  the  right  time.  This  is  exactly  the  thing  which 
does  not  happen.  Enough  water  should  be  stored  in  the  soil  to  mal^ 
the  crop  sure.  If  rainfall  is  abundant  you  will  still  produce  a  crop. 
I  believe  the  conservation  of  soil  moisture  to  be  the  most  important 
question  in  farming  in  the  semiarid  country. 

Summer  tillage  does  more  than  to  store  moisture.  It  encourages 
the  accumulation  of  nitrates  in  the  soil.  It  puts  the  land  in  the 
proper  physical  condition  for  the  growth  of  the  crop,  so  that  at  the 
time  the  crop  is  planted  all  the  conditions  are  favorable  for  its  im- 
mediate germination  and  growth. 

The  problem  of  preventing  the  blowing  of  the  soil  under  this  in- 
tensive method  of  cultivation  is  serious.  The  high  evaporation  of 
moisture  from  the  soil  in  the  western  country  is  due  largely  to  the 
high  velocity  of  the  wind.  The  cultivation  necessary  to  store  moisture 
and  produce  the  perfect  tilth  re(fuired  for  the  best  growth  of  the  crop 
favors  both  the  blowing  and  washing  of  soils.  Rolling  lands  can  not 
long  be  cultivated  under  such  methods  without  washing  badly,  and  I 
■  know  of  no  alternative  but  to  seed  these  lands  down  to  grass  or  keep 
them  for  a  considerable  portion  of  the  time  in  sod.  Fortunately,  over 
most  of  this  repon  alfalfa  can  be  grown  with  considerable  success — 
over  much  of  it  with  very  marked  success — and,  if  it  is  possible  to 
cultivate  land  in  a  rotation  by  which  it  shall  be  held  in  grass  for 
three  or  four  years  in  a  seven  or  eight  year  rotation,  much  of  the 
damage  which  would  otherwise  result  from  excessive  washing  and 
blowing  can  probably  be  overcome. 
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The  selection  of  the  soil  will  also  help  materially  in  preventing  its 
loss  by  blowing.  We  have  not  yet  reached  the  period  when  all  the 
land  in  this  western  area  must  be  cultivated.  In  fact,  it  is  probable 
that  only  a  small  percentage  of  this  land  should  be  under  plow,  and 
that  only  gradually  should  we  try  to  reclaim  for  the  use  of  the  grain 
farmer  the  country  which  has  proven  successful  as  cattle  range.  The 
hard,  level  lands  may  be  used  for  cultivation,  while  the  rougher  and 
sandier  portions  of  the  country  can  be  maintained  as  range.  In  this 
way  we  shall  minimize  or  overcome  the  losses  from  blowing  and  soil 
washing. 

The  planting  of  trees,  especially  for  wind-breaks,  should  not  go 
without  mention  in  this  connection,  as  nothing  will  so  permanently 
check  the  force  of  the  wind  as  the  growth  of  timber;  but  the  pro- 
duction of  forests  requires  a  generation.  The  influence  of  wind-breaks 
CD  the  velocity  of  the  wind  is  but  local,  affecting  the  land  for  only  a 
short  distance  away  from  the  wind-break.  Agriculture  on  a  large  scale 
must  depend  upon  some  other  method  of  preventing  the  loss  of  soil 
than  by  foresting  this  great  area  of  land  which  we  seek  to  put  under 
the  plow. 

The  selection  of  varieties  of  crops  suited  to  the  dry  region  is  also 
of  prime  importance  in  connection  with  this  question.  Certain  prin- 
ciples should  be  worked  out  which  apply  to  the  general  crops  to  be 
grown  in  this  region.  In  this  connection  two  important  factors  should 
be  considered:  (1)  The  selection  of  crops  which  can  he  grown  and 
matured  before  the  period  of  ordinary  summer  drought,  and  (2)  the 
selection  of  those  crops  which  can  withstand  u  period  of  drought  and 
continue  their  growth  when  sufficient  moisture  is  later  available. 

In  this  connection  it  occurs  to  me  that  throughout  a  large  portion  of 
the  Great  Plains  area  winter  wheat  should  be  looked  uj)<>n  as  a  .stand- 
ard crop,  and  an  effort  should  be  made  to  determine  the  limits  under 
which  it  may  be  successfully  groWn.  It  is  true  that  the  time  when 
drought  conditions  will  prevail  can  not  be  determined  to  a  certainty. 
Winter  drought  is  a  common  form,  ^\TiJle  spring  rains  are  generally 
abundant,  they  are  sometimes  lacking  until  late  spring  or  early  sum- 
mer. On  the  whole,  however,  I  believe  that  winter  wheat  may  be 
grown  with  little  danger  of  winterkilling  or  of  early  spring  drought 
if  sufBcient  attention  is  given  to  tillage  and  the  conservation  of  mois- 
ture previous  to  sowing  the  crop.  Winter  wheat  possesses  a  decided 
advantage  over  the  spring  varieties — even  over  the  durum  wheats — 
which  have  been  grown  in  Nebraska.  It  ripens  considerably  earlier 
and  outyields  the  spring  varieties.  It  is  not  greatly  injured  by  early 
spring  droughts  when  sown  upon  summer-tilled  land.  Under  the  con- 
ditions prevailing  in  Nebraska  it  has  been  possible  to  secure  a  good 
stand  of  winter  wheat  in  the  fall  when  lands  not  under  summer  tillage 
were  too  drv  to  eemunate  grain.    In  this  connection  it  may  be  inter- 
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esting  to  state  that  light  seeding — from  one-half  bushel  to  one 
bushel  per  acre — has  yielded  as  well  as  heavier  seedings.  There  seems 
to  be  little  difference  in  the  thickness  of  the  grain  at  the  ripening  time 
between  plats  which  had  received  one-half  bushel  of  seed  per  acre 
and  those  which  had  received  one  bushel  or  more.  This  would  indi- 
cate that  in  the  ordinary  heavy  seeding  only  a  portion  of  the  grain 
ever  occupies  the  ground,  and  that  thick  seeding  at  most  does  nothing 
more  than  prevent  the  tillering  of  the  grain.  It  is  presupposed  in 
cases  where  light  seeding  is  followed  that  the  weeds  have  been  killed 
so  that  they  wi!]  not  come  on  and  occupy  the  ground  before  the  grain 
has  developed  sufficiently  to  prevent  their  growth.  The  yields  of 
winter  wheat  at  the  substation  at  North  Platte  in  the  year  1906  were 
as  follows: 

TurklsL  Red  wLeat,  sown  at  the  rate  ot  11  bushels  per  acre,  jielded  42J3 
bushels. 

Turkish  Red  wheat,  sown  at  the  rate  of  1  bushel  per  acre,  yielded  44  buahela. 

Turkish  Red  wheat,  sown  at  the  rate  of  i  bushel  per  acre,  yielded  42.3  buBhels. 

Kharkof  wheat,  eowD  at  the  rate  of  li  buBhels  per  acre,  yielded  45.7  bushels. 

The  crop  of  winter  wheat  for  1907  at  the  Korth  Platte  substation 
promises  to  be  as  good  as  that  harvested  the  previous  year. 

The  durum  wheats  are  now  commonly  grown  throughout  western 
Nebraska,  and  with  quite  satisfactory  results.  The  area  is  annually 
extending  into  r^ons  where  wheat  has  not  before  been  produced  as 
a  profitable  crop.  I  am  still  of  the  opinion,  however,  that  winter 
wheat  will  be  more  profitable  than  the  durum  wheat  under  the  best 
methods  of  tillage,  and  that  by  this  process  the  line  of  winter-wheat 
production  can  be  pushed  far  into  the  dry  country. 

In  the  local  tests  of  oats  at  the  Nebraska  substation,  the  early- 
ripening  varieties  have  uniformly  produced  the  largest  and  most  sat- 
isfactory yields,  later  varieties  being  injured  by  drought  and  rust. 
Among  these  early  and  successful  varieties  may  be  mentioned  the 
Kherson,  the  Sixty-Day,  and  the  Texas  Red. 

Our  ordinary  local  barley  has  proved  superior  to  any  of  the  intro- 
duced varieties  and  furnishes  a  large  quantity  of  grain  for  local 
consumption. 

TVhile  corn  is  a  somewhat  uncertain  crop  in  the  dry  region,  it  is 
also  one  of  the  most  adaptable  to  local  conditions,  and  there  is  no 
question  about  the  ability  of  the  station  worker  to  develop  varieties 
of  corn  which  will  be  suited  to  the  localities  in  which  they  are  grown. 
The  question  as  to  what  extent  the  com  crop  may  prepare  the  land 
for  a  subsequent  small-grain  crop  should  be  carefully  studied.  I  am 
uncertain  as  to  the  degree  of  drought  resistance  which  can  be  pro- 
duced in  the  com  plant,  but  cultivation  will  largely  overcome  the 
effect  of  drouglit  by  accumulating  moisture  in  the  soil  for  the  use  of 
the  plant  during  the  latter  part  of  its  growing  period. 
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It  IS  probable  that  the  Kafir  corns  will  always  be  more  drought- 
resistant  than  the  Indian  corn  and  that  they  will  be  used  for  grain 
production  in  the  southern  portion  of  the  Great  Plains  area. 

I  shall  hope  to  hear  a  discussion  during  this  meeting  of  what  can 
be  accomplished  in  securing  crops  which  can  actually  grow  and 
mature  with  a  smaller  quantity  of  water  than  those  crops  now  being 
grown  in  the  humid  regions.  If  it  can  be  demonstrated  that  prop- 
erly selected  crops  can  grow  and  mature  with  certainty  in  the  dry 
region,  producing  a  ton  of  dry  matter,  either  grain  or  forage,  with 
smaller  amounts  of  water  than  our  ordinary  crops,  this  will  be  one 
of  the  most  successful  methods  of  pushing  settlement  into  the  semi- 
arid  region.  The  durum  wheats,  Kafir  corn,  and  sorghum  give  some 
promise  along  this  line.  I  believe,  however,  it  should  be  the  work 
of  the  members  of  this  association  to  determine  whether  these  so- 
called  drought-resistant  crops  actually  grow  and  mature  with  less 
water,  or  whether  they  simply  have  a  greater  power  of  endurance 
under  drought  conditions,  enabling  them  to  withstand  somewhat 
longer  or  more  severe  conditions  of  drought  than  tenderer  varieties 
of  crops. 

The  river  valleys  of  this  area  are  noted  for  their  production  of 
alfalfa,  perhaps  the  most  wonderful  forage  crop  of  the  region. 
Either  with  or  without  irrigation  they  furnish  a  very  large  amount 
of  forage  for  the  winter  maintenance  and  the  fattening  of  cattle  and 
sheep.  Alfalfa  has  already  extended  itself  in  a  limited  way  to  the 
drier  lands  of  this  region  and  has  demonstrated  its  ability  to  grow 
under  dry  conditions  when  once  thoroughly  established.  This  asso- 
ciation should  endeavor  to  determine  the  most  extreme  conditions 
under  which  alfalfa  can  be  profitably  grown  on  the  high  table-lands 
of  the  region,  as  I  believe  it  easily  possible  to  extend  the  area  under 
alfalfa  in  a  way  which  shall  very  greatly  increase  the  stock-carrying 
capacity  of  the  country.  The  successful  introduction  of  alfalfa 
removes  the  last  difficulty  in  the  production  of  pork  and  the  develop- 
ment of  the  dairy  industry,  two  extremely  profitable  lines  of  farming 
which  have  not  been  much  developed  in  this  region.  Alfalfa  seed 
production  also  promises  to  be  an  industry  which  can  be  made  highly 
profitable  on  the  cheap  unirrigated  lands  where  the  rainfall  reaches 
from  10  to  20  inches  per  annum. 

The  region  under  consideration  has  developed  into  a  great  stock- 
growing  country.  The  conditdons  of  past  years  have  very  largely 
driven  the  grain  grower  out  and  allowed  the  cattleman  and  sheep- 
man to  remain.  The  stockman  has  remained  because  he  has  been 
able  to  adapt  his  industry  to  the  natural  conditions  of  the  country. 
He  has  gathered  what  nature  has  produced.  He  has  not,  as  a  rule, 
expended  money  upon  tihe  growing  of  cultivated  crops.    His  indostiy 
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has  been  reasonably  sure,  but  it  has  produced  only  a  small  revenue 
per  acre  and  has  not  been  conducive  to  the  general  settlement  of  the 
country. 

Still,  the  fact  that  the  grain  grower  has  been  driven  from  the  land 
by  adverse  conditions,  often  more  than  once  from  the  same  region, 
is  an  indication  to  us  that  the  settlement  of  the  semiarid  region  with 
farmers  who  depend  upon  grain  production  should  be  well  considered. 
Experiment  stations  should  not  be  used  to  exploit  the  country  and 
to  bring  into  these  regions  men  who  can  not  or  will  not  practice  suc- 
cessful methods  of  grain  growing.  Intensive  methods  of  tillage 
require  a  large  expenditure  for  farm  machinery  and  motive  power  in 
order  to  cultivate  a  small  area  of  land.  The  average  settler  has  not 
the  means  with  which  to  secure  this  equipment;  neither  has  he  the 
knowledge  which  will  enable  him  to  put  it  into  successful  operation. 
The  settlement  of  this  region  will  progress  much  more  rapidly  and 
more  satisfactorily  if  the  settlers  already  in  the  country  can  be 
induced  to  practice  somewhat  better  methods  and  to  determine  the 
success  of  new  varieties  and  of  new  methods  under  farm  conditions 
before  an  attempt  is  made  to  bring  settlers  into  the  country  whose 
success  is  dependent  upon  conditions  which  they  can  not  meet. 

It  is  a  mistake  to  assume  that  the  climate  of  this  region  is  changing 
permanently — that  the'  rainfall  follows  the  plow.  While  it  is  true 
that  the  conservation  of  moisture  leaves  more  available  for  the  crop, 
we  have  had  wet  years  and  dry  years,  lean  years  and  fat  years,  in 
this  region  since  the  records  of  its  settlement  are  available.  The 
cattleman  profits  less  by  the  years  of  abundant  rainfall  than  the 
man  who  is  growing  grain.  He  also  suffers  less  during  the  periods 
of  drought.  Having  invested  little  in  labor,  seed,  and  farm 
machinery,  he  risks  little  in  times  of  adverse  conditions.  His  grass 
cures  upon  the  ground,  and  he  winters  his  cattle  upon  the  range  with 
limited  amounts  of  forage  which  he  has  stored  for  their  protection 
during  adverse  weather  conditions. 

But  people  are  not  content  to  let  the  cattleman  occupy  this  region 
unmolested.  The  pressure  for  settlement  from  outside  regions  is 
continuous.  The  high-priced  lands  of  the  rich  arable  country  are 
driving  the  poor  man  to  the  region  of  cheaper  lands.  It  is  the 
province  of  the  stations  in  this  region  to  determine  how  this  settler 
who  has  already  occupied  the  land  may  succeed,  how  he  may  protect 
himself  so  as  not  to  be  driven  out  when  adverse  years  come  upon  the 
country,  and  how  he  may  help  to  develop  this  country  into  one  which 
will  support  a  larger  population  and  give  a  more  certain  revenue  to 
its  people.  The  high-priced  land  of  older  sections  has  increased  the 
price  of  land  in  the  Great  Plains  area.  The  cattleman  can  no  longer 
ezpect  to  hold  30  or  26  acres  of  land  for  a  stew.    It  must  be  grown 
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on  a  much  smaller  area.  This  means  that  the  question  of  forage  and 
.possibly  of  grains  for  the  steer's  maintenaoce  must  be  studied  by  the 
cattleman  himself  or  he  will  be  driven  from  the  country  by  the  small 
farmer  and  rancher  who  will  give  more  personal  attention  to  his 
cattle,  producing  a  small  area  of  crops,  but  never  forgetting  that 
grass  is  the  crop  which  has  built  up  and  developed  the  region. 

The  better  land  will  be  cultivated  first.  Probably  not  over  10  or  20 
per  cent  of  the  land  between  the  ninety-ninth  and  one  hundred  and 
fourth  meridian  should  be  under  the  plow.  If  grasses  can  be  pro- 
duced which  will  support  more  live  stock  than  heretofore,  these  should 
gradually  be  introduced.  Forage  crops  should  be  grown  in  as  large 
areas  as  possible  for  use  in  wint«ring  the  live  stock  which  is  now  in 
the  country.  The  losses  of  the  ranchman  from  the  depletion  of  his 
herd  in  winter  through  starvation  must  be  overcome.  Good  business 
sense  does  not  permit  that  a  man  with  100  head  of  cattle,  weighing 
100,000  pounds  in  the  fall,  should  permit  these  cattle  to  come  through 
the  winter  with  a  loss  of  15,000  pounds  of  flesh  which  he  must  regain 
by  months  of  summer  growth.  If  the  steer  must  live  off  a  smaller 
area  of  land  it  means  he  must  reach  a  market  weight  at  an  earlier 
age.  This  means  better  feed,  more  continuous  growth,  and  the  use 
of  forage  instead  of  the  open  range  in  winter. 

The  experiment  station  worker  can  aid  in  this  matter  by  deter- 
mining the  methods  which  will  make  crop  production  successful  in 
this  area,  by  determining  the  varieties  of  crops  which  can  be  produced 
with  greatest  certainty  and  at  largest  commercial  profit,  and  by  sug- 
gesting the  evolution  which  must  take  place  in  the  present  farm 
methods  in  order  that  the  settler  may  prosper  and  that  homes  may 
be  built  in  the  country  upon  a  substantial  basis. 
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SOME  SOIL  STUDIES  IN  DRY-LAND  REGIONS 

Bj  F.  J.  Alway,  Chemist,  tlcbratka  Agricultural  Experiment  BiatUm, 
Lincoln,  tiehr. 


The  soils  and  crops  of  which  I  shall  speak  to-day  are  those  of  the 
hard  spring-wheat  region  of  Saskatchewan,  particularly  those  of  the 
experimental  farm  at  Indian  Head  and  of  the  region  westward  to 
Moose  Jaiv,  a  district  that  has  been  settled,  though  rather  sparsely, 
for  some  twenty  years.  I  wish  to  speak  of  the  conditions  and  crops 
in  this  district  somewhat  in  detail,  because  it  is,  in  so  far  as  I  am 
aware,  the  only  part  of  the  Great  Plains  area  in  which  the  so-called 
"  dry  farming  "  has  been  tried  for  a  considerable  length  of  time  and 
in  which  it  has  been  found  to  be  an  economic  success.  It  is  a  mistake 
to  imagine  that  the  Great  Plains  region  suddenly  ends  at  the  forty- 
ninth  parallel.  Strange  as  it  may  seem,  this  new  country  is  able  to 
furnish  valuable  data  bearing  on  the  subject  that  we  have  met  to 
discuss.  Indian  Head  has  the  only  experimental  farm  in  the  Great 
Plains  area  whose  records  go  back  before  the  dry  years  of  the  nineties. 
A\'hile  this  northern  farm  may  have  advantages  of  temperature  and 
possibly  of  soil  not  enjoyed  by  the  greater  portion  of  the  Great  Plains 
region,  these  advantages  must  be  inconsiderable  when  compared  with 
those  of  parts  of  North  Dakota,  and  may  be  slight  even  when  com- 
pared with  parts  of  western  Kansas  and  western  Nebraska. 

Before  my  first  visit  to  Saskatchewan  I  had  visited  western 
Nebraska  and  western  Kansas  looking  for  evidences  of  successful "  dry 
farming,"  and  was,  accordingly,  somewhat  familiar  with  the  con- 
ditions of  soil  and  vegetation  of  the  central  portion  of  the  Great 
Plains  area. 

The  extreme  northern  part  of  the  Great  Plains  region  is  similar  in 
appearance  and  vegetation  to  the  prairies  and  plains  of  Nebraska  and 
Kansas. 

Very  little  study-has  been  devoted  to  the  chemical  and  physical 
properties  of  the  soils  of  the  northern  portion  of  the  Great  Plains 
region,  better  known  as  the  Canadian  Northwest.  In  the  few  investi- 
gations that  have  been  conducted  there  methods  have  been  employed 
which  are  adapted  to  the  humid  climate  of  eastern  Canada,  but  which 
are  ill-suited  to  the  conditions  that  have  produced  the  prairies  and 
plains. 
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The  commonly  accepted  explanation  of  the  large  yields  of  small 
grains  obtained  in  Saskatchewan  is  quite  erroneous  and  has  served 
to  prevent  the  recognition  of  the  value  to  the  •agricultural  inter- 
ests of  the  semiarid  portions  of  the  United  States  of  the  large 
amount  of  data  contained  in  the  annual  reports  of  the  Indian  Head 
experimental  farm,  covering  a  period  of  almost  twenty  years.  The 
climate  of  the  portion  of  the  Saskatchewan  with  which  I  will  deal  is 
distinguished  from  that  of  the  prairie  portions  of  the  United  States 
chiefly  by  its  lower  winter  temperature,  its  slightly  longer  summer 
days,  and  its  low  precipitation,  the  rainfall  occasionally  amounting 
to  less  than  5  inches  during  the  crop  season.  Both  American  and 
English  authorities  have  advanced  or  accepted  in  explanation  of  the 
large  yields  of  grain  in  that  region  the  theory  that  the  frost  penetrates 
to  a  great  depth  during  the  winter  and  that  during  the  summer 
months  this  furnishes  a  constant  supply  of  moisture  to  the  growing 
grain.  This  theory  seems  to  be  due  to  a  confusion  of  the  two  mean- 
ings of  the  term  '"  frost,"  as  though  the  cold  which  entered  the  soil  in 
the  winter  time  changed  there  to  frozen  water.  Sir  William  Crookes 
in  his  presidential  address  before  the  British  Association  for  the 
Advancement  of  Science  in  1908  chose  as  his  subject  "  The  wheat 
problem."  In  the  course  of  his  address  he  made  the  following  state- 
ment : 

The  fertUity  of  the  Northwest  Provincea  of  the  Dominion  of  Canada  Is  due 
to  an  eiceptlonal  and  curious  circumstance.  In  winter  the  ground  freezes  to  a 
conBlderable  deptli.  Wheat  is  sown  in  the  spring,  generally  April,  when  the 
frozen  ground  has  become  thawed  to  a  deiith  of  3  lucbes.  Under  the  hot  sun  of 
the  short  summer  the  grain  sprouts  with  Burprlslng  rapidity,  partly  becanse  the 
grains  are  supplied  with  water  from  the  ttawing  depths.  The  summer  is  too 
sliort  to  thaw  the  ground  thoroughly,  and  gate  posts  and  other  dead  wood  ex- 
tracted In  the  autumn  are  found  still  frozeu  at  their  lower  ends. 


Sir  William  had  passed  through  Saskatchewan  the  preceding  sum- 
mer. Storer,  in  his  text  book  on  agriculture,  as  an  illustration  of 
how  melting  ice  may  serve  as  a  useful  store  of  moisture  in  certain 
situations  and  for  certain  crops,  makes  the  following  statement  re- 
garding Assiniboia,  which  is  now  southern  Saskatchewan: 

Even  in  late  July  some  of  the  soil  still  holds  the  winter's  frost  at  a  depth  of 
several  feet  below  the  surface.  This  underground  layer  of  frozen  earth  is  be- 
lieved to  explain  the  wonderful  fertility  of  the  soli,  as  the  frost  In  gradually 
coming  to  the  surface  during  the  summer  months  creates  a  moisture  which, 
meeting  the  warmth  from  above,  forms  a  itlnd  of  natural  hotbed.  This  moisture 
counteracts  the  scarcity  of  rain  during  the  spring  and  summer  and  accounts  for 
the  grain  being  forced  with  such  amazing  rapidity  after  the  late  sowing. 

Up  to  the  present  time  this  "  frost "  explanation  seems  to  have 
passed  without  criticism. 

I  am  convinced  that  the  soil  of  the  prairie  and  of  the  grain  fields 
of  Saskatchewan  does  not  remain  frozen  throughout  the.  summer  at 
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any  depth.  The  winter  of  1903-4  was  the  coldest  that  had  occurred 
in  twelve  years.  The  winter  had  been  unusually  severe,  the  spring 
■was  late,  and  the  early  part  of  the  summer  cool.  During  the  second 
week  in  July,  1904, 1  made  borings  to  a  depth  of  9  feet  in  the  most 
exposed  situations  that  I  could  find.  There  was  no  trace  of  frost, 
although  the  soil  at  a  depth  of  6  feet  was  distinctly  chilly  to  the 
touch.  Both  above  and  below,  it  was  decidedly  warmer.  In  the  first 
part  of  April,  1905,  I  made  numerous  borings  until  the  auger  had 
passed  through  the  frozen  soil.  In  the  exposed  gardens  and  fallows 
the  frost  had  penetrated  from  i^  to  5j  feet.  On  the  stubble  it  had 
reached  a  depth  of  only  3J  feet.  The  subsoil  of  the  prairie  was  so 
dry-  that  I  could  not  decide  how  far  the  ground  was  frozen.  It  is 
probable  that  the  frost  is  allout  of  the  ground  by  the  1st  of  July  of 
every  summer,  unless  it  be  on  the  edges  of  the  forest  country,  where 
the  drifting  leaves  serve  to  prevent  the  thawing  of  the  soil. 

The  fertility  of  the  soil  is  apparent  to  any  one  who  visits  the  Prov- 
ince of  Saskatchewan  at  the  close  of  a  favorable  crop  season.  It  is 
a  well -recognized  fact,  however,  that  in  regions  where  the  normal 
precipitation  is  very  small,  abundant  crops  are  produced  even  on  very 
coarse  sands  in  those  seasons  during  which  the  rainfall  is  unusually 
heavy  and  well  distributed.  Evidence  that  the  soil  of  southern  Sas- 
katchewan is  characterized  by  the  ability  to  produce  a  high  average 
yield  of  wheat,  oats,  barley,  and  potatoes  for  many  years  in  succession 
without  the  application  of  any  fertilizers  or  even  the  growing  of 
leguminous  crops  is  furnished  by  the  annual  reports  of  the  Indian 
Head  experimental  farm,  which  has  been  maintained  by  the  Cana- 
dian government  since  1888.  Experimental  farms  are  maintained 
by  the  same  government  at  four  other  places — ^Nappan  in  Nova 
Scotia,  Ottawa  in  Ontario,  Agassiz  in  British  Columbia,  and  Brandon 
in  Manitoba.  The  first  three  represent  humid  climates  with  a  heavy 
winter  precipitation,  while  the  farms  at  Brandon  and  Indian  Head 
nre  in  the  region  of  very  light  winter  precipitation.  The  climate  at 
Brandon  is  very  similar  to  that  at  Indian  Head  except  that  the  pre- 
cipitation is  somewhat  heavier  and  the  summer  temiierature  some- 
what higher.  Part  of  the  Brandon  experimental  farm  is  on  the  up- 
land and  part  in  the  valley  of  the  Assiniboine  River,  the  latter  being 
subject  to  occasional  inundations  and  also,  probably,  to  more  or  less 
subirrigation.  No  distinction  has  been  made  in  most  of  the  reports 
of  the  farm  regarding  the  data  inadmissible  in  a  study  of  the  relation 
of  crop  yield  to  rainfall. 

In  illustration  of  the  above-mentioned  characteristics,  the  yield  of 
the  12  best-adapted  varieties  of  wheat,  oats,  barley,  potatoes,  etc., 
during  a  period  of  from  four  to  nine  years  that  they  have  been  under 
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trial  at  the  iive  Canadian  farms,  where  the  conditions  of  experiments 
are  similar,  are  ^ven  in  Table  I. 
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It  will  be  seen  that  the  average  yield  of  wheat,  oats,  barley,  and 
potatoes  is  higher  at  Indian  Head  than  at  the  other  four  farms. 
The  yields  of  the  same  crops  in  1901  are  given  in  illustration  of  the 
effect  of  an  unusually  favorable  season  at  Indian  Head.  It  is  im- 
portant to  note  that  only  in  the  case  of  peas,  in  addition  to  the  four 
crops  mentioned,  does  the  Indian  Head  farm  give  heavy  yields.  The 
other  crops  included  in  the  table,  as  well  as  hay,  produce  more  heavily 
at  each  of  the  other  four  farms. 

The  soil  of  the  Indian  Head  farm  is  typical  of  that  of  the  greater 
portion  of  the  spring-wheat  region  of  Saskatchewan.  The  surface  soil 
consists  in  some  places  of  bowlder  clay,  and  in  others  of  a  very  heavy 
lacustral  deposit  that  had  formed  in  the  bottom  of  a  large  shallow 
glacial  lake.  The  lacustral  clay  was  not  found  to  exceed  more  than 
3  feet  in  depth  on  the  Indian  Head  farm,  while  at  Moose  Jaw  it 
exceeded  9  feet  in  depth  in  all  places  where  samples  were  taken. 
The  lacustral  clay  was  everywhere  underlaid  by  bowlder  clay,  (See 
Table  II.) 

The  chemical  composition  of  the  subsoil  of  the  district  gives  every 
evidence  of  the  aridity  of  the  climate,  the  percentage  of  carbonates 
and  soluble  salts  being  very  high. 

The  amount  of  carbonates  in  the  surface  soils  is  in  all  coses  less 
than  that  in  the  subsoil.  The  subsoil,  judged  by  the  content  of  car- 
bon dioxid,  is  of  two  distinct  types,  the  one  carrying  from  7.5  to  12 
per  cent  and  the  other  from  1.25  to  4  per  cent.  These  two  types  of 
subsoil  differ  in  physical  as  well  as  in  chemical  properties.    The  first 
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bowlder  clay  carries  stones  and  bowlders,  while  in  the  second,  a  clay  of 
lacustral  origin,  only  an  occasional  small  stone  is  found.  The  former 
rapidly  disintegrates  in  contact  with  water,  from  1  to  3  hours'  boiling 
being  sufficient  to  reduce  it  to  clean,  single  grains,  as  observed  under 
the  microscope,  while  the  latter  when  treated  with  water  breaks  up 
into  small  aggregations  which,  when  rubbed  with  a  stirring  rod,  be- 
come like  putty,  and  which  require  from  30  to  36  hours'  boiling  with 
water  to  completely  resolve  into  their  individual  soil  particles. 

The  till,  or  bowlder  clay,  possesses  much  lighter  color,  both  in  the 
wet  and  in  the  dry  condition,  than  the  lacustral  clay.  The  dried 
lumps  ofthe  former  can  be  crushed  between  the  thumb  and  finger, 
while  those  of  the  latter  can  not.  As  is  shown  by  the  table  of  me- 
chanical analyses,  the  till  is  much  richer  in  sand  and  poorer  in  clay 
particles  than  the  lacustral  deposit ;  the  proportion  of  silt  in  the  two 
is  about  the  same.  The  difference  in  appearance  of  the  two  types  of 
soil  when  removed  from  fields  in  which  a  crop  of  grass  or  some  cereal 
has  just  reached  maturity  is  very  marked,  the  till  being  brought  to 
the  surface  by  an  augur  in  the  form  of  powder,  resembling  wood 
ashes,  while  the  other  forms  a  more  or  less  coherent  mass  of  small 
aggregations.  One  of  the  most  important  and  characteristic  proper- 
ties in  which  the  two  types  differ  is  the  hygroscopic  coefficient  of  the 
subsoil.  The  surface  soil,  on  account  of  the  humus  it  contains,  pos- 
sesses a  high  coefficient,  no  matter  to  which  type  it  belongs.  In  the 
case  of  the  subsoils  that  of  the  till  has  a  value  between  3.9  and  6,  and 
that  of  the  lacustral  clay  lies  between  10.3  and  14.7.  A  careful  exami- 
nation of  the  samples  whtse  coefficient  lay  between  5.8  and  10,8 
showed  that  they  were  mixtures  of  the  two  types. 
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In  most  of  the  fields  examined  on  the  Indian  Head  experimental 
farm  the  surface  soil  seemed  to  consist  of  a  mixture  of  the  two  types. 
This  is  probably  due  to  a  combination  of  three  causes,  viz,  (1)  high 
winds,  which  blow  soil  from  the  surface  of  one  type  over  the  surface 
of  the  other;  (2)  the  action  of  the  plow  where  the  layer  of  the  lacus- 
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tral  clay  is  very  shallow;  (3)  the  work  of  burrowing  animals  which 
carry  bowlder  clay  subsoil  to  the  surface  and  deposit  it  upon  the 
lacustral  clay. 

I  made  analyses  of  samples  of  soil  taken  from  each  of  the  first  6 
feet  of  a  field  of  10  acres  that  had  never  been  fertilized.  The  field 
had  been  in  fallow  in  1904,  and  in  1905  bore  a  crop  of  spring  wheat 
yielding  on  an  average  per  acre  over  46  bushels.  The  samples  were 
secured  in  November,  1905.  The  amount  of  nitrogen  in  the  surface 
foot  of  soil  was  large,  amounting  to  about  one-fourth  of  1  per  cent. 
The  percentage  of  potash  was  high,  and  that  of  phosphoric  acid  was 
fairly  high  at  all  depths.  The  percentage  of  calcium  carbonate 
below  the  first  foot  wa-i  very  high,  varying  from  15  to  20  per  cent. 
While  the  chemical  analysis  indicates  this  to  be  a  fertile  soil,  there  is 
nothing  in  its  chemical  composition  to  explain  the  remarkable  crop 
yields  that  have  been  obtained. 

There  can  be  no  doubt  as  to  the  semiaridity  of  the  climate  of  south- 
em  Saskatchewan  when  an  examination  is  made  of  the  records  of 
the  meteorological  station^  which  have  been  maintained  there  for 
the  past  twenty-three  years  by  the  Canadian  government.  A  station 
has  been  maintained  on  the  Indian  Head  farm  since  1890,  in  latitude 
50°  28'  and  longitude  west  103°  40'.    It  is  1,924  feet  above  sea  level. 

Table  III. — Rainfall  and  snowfall  at  Indian  Head,  Saskatchewan,  in  inches. 
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In  Table  III  the  rainfall  and  snowfall  at  Indian  Head  are  given 
in  so  far  as  these  are  available.    There  is  no  record  of  the  rainfall 
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at  this  station  prior  to  1890,  and  the  snowfall  previous  to  1895  was 
not  recorded.  The  records  of  the  neighboring  stations  of  Regina  and 
Qu'Appelle,  dating  from  1885,  indicate  that  the  climate  from  1885  to 
1890  was  similar  in  character  to  that  from  1890  to  1895.  However, 
the  precipitation  records  of  these  stations  should  not  be  used  in  seek- 
ing a  relation  between  rainfall  and  crop  yield  at  Indian  Head. 
There  may  be  enough  difference  in  the  rainfall  at  two  different 
places  20  miles  apart  to  account  for  a  poor  crop  at  one  place  and  a 
good  crop  at  the  other.  Accordingly,  in  the  consideration  of  the 
crop  yields  at  Indian  Head  I  use  only  the  data  for  the  years  begin- 
ning with  1890. 

Practically  the  whole  of  the  precipitation  from  November  to 
March,  inclusive,  is  in  the  form  of  snow.  It  seems  improbable  that 
the  snow  which  falls  between  the  time  when  the  ground  freezes  in  the 
autumn  and  the  time  when  it  melts  in  the  spring  has  much  influence 
on  the  relative  yield  of  spring-sown  cereal  crops  except  in  so  far  as 
it  favors  germination  of  the  seed.  The  snowfall  is  regarded  in  the 
table  as  melted  snow  (10  inches  of  snow  equals  1  inch  of  rain).  Over 
half  the  rain  falls  during  the  months  of  June  and  July,  and  over 
three-fourths  between  the  time  of  seeding  and  that  of  harvest.  There 
is,  however,  great  variation  from  year  to  year  in  the  pi-ecipitation  of 
any  one  month,  as  is  shown  in  the  last  two  lines  of  the  table. 

The  heaviest  rainfall  of  any  crop  season  occurred  in  1891,  it  being 
13.14  inches,  closely  followed  by  that  of  the  years  1897,  1901,  1903, 
and  1905,  when  it  was  between  lii  and  13  inches.  The  lightest  rain- 
falls occurred  during  the  crop  season  of  1894  (2.87  inches) ,  1892  (5.10 
inches),  and  1900  (3.45  inches  for  crop  season  of  wheat,  4.18  inches 
for  that  of  oats,  and  5.86  inches  for  that  of  barley).  In  1892  and 
1S94  the  rainfall  of  the  crop  season  was  the  same  for  all  three  crops. 
The  yields  of  field  crops  of  wheat,  oats,  and  barley,  sown  on  fallow 
in  these  dry  years,  were  as  follows: 
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The  summers  of  1894  and  1900  were  characterized  by  high  temper- 
atures with  hot  winds.  In  the  summer  of  1894  the  tenii>erature  often 
reached  95°  to  106°  F.    In  1900  on  June  21,  22,  and  23  the  thermome- 
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ter  registered  maximum  temperatures  of  101.5°,  106°,  and  103°.  From 
Table  IV  it  will  be  seen  that  high  temperatures  are  not  uncommon  at 
Indian  Head.  The  instances  of  unusually  heavy  precipitation  in 
April  have  been  in  the  form  of  snow,  and  those  in  October  in  that  of 
rain.  Bains  of  such  a  torrential  character  as  to  cause  a  considerable 
run-off  from  level  plowed  fields  have  been  rare,  those  of  June,  1897, 
being  probably  the  only  ones  during  the  past  seventeen  years.  The 
precipitation  of  this  summer  was  so  unusual  that  I  quote  the  follow- 
ing description  from  the  annual  report  of  the  station : 

In  tbe  seaBoa  of  1897  lees  than  1  one-hundredth  of  an  Inch  of  raiQ  felt  be- 
tween the  1st  of  April  aad  the  14th  of  June.  Seeding  commenced  on  the  16th  of 
April  and  continued  without  Intermission  until  completed.  High  and  continuous 
winds  were  prevalent  during  the  last  week  In  April,  the  wbole  of  May,  nnd  from 
tlie  let  to  the  ISth  of  June.  On  June  14  0.6  Inch  of  rain  fell;  on  the  following 
day  within  nine  and  one-half  hours  6.6  Indies  fell.  Twenty-seren  hours  after 
tbls  downpour  ceased  a  rain  began,  lusting  two  hours,  during  which  OS)  Inch  fell, 
making  10.6  Inches  within  five  days.  The  greater  portion  of  this  rain  flowed 
over  the  land  to  the  coulees,  thence  to  the  Qu'Ap|)elle  River.  The  rainfall 
amounted  to  2.12  Inches  between  June  17  and  harvest,  which  began  on  August 
12  for  barley,  August  16  for  wheat,  and  August  26  for  oats.  This  amount  was 
distributed  as  follows:  June  27  (0.6  loch),  July  4  (0.6  Inch),  6  (0.1  Inch),  7 
(0.15  Inch),  8  (0.4  Inch),  10  (0.2  inch),  and  23  (0.17  Inch).  No  rain  fell  durlog 
Augnst  previous  to  the  2eth. 

In  Table  V  are  given  the  mean  monthly  temperatures  for  both 
North  Platte  and  Indian  Head.  The  differences  in  the  winter  time 
are  great,  but  those  in  the  summer  are  very  much  smaller. 

Table  V. — Average  n 
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In  Table  VI  we  have  the  annual  maximum  and  minimum  tempera- 
tures at  Indian  Head.  While  the  minimum  temperature  is  very  low, 
the  maximum  temperature  is  generally  quite  high,  sometimes  exceed- 
ing 100°  F. 
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In  Table  VII  we  have  the  mean  monthly  precipitation  at  Indian 
Head  and  at  Xorth  Platte.  The  precipitation  is  similarly  distrib- 
uted, but  is  higher  at  North  Platte. 
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The  Indian  Head  experimental  farm  consists  of  682  acres.  In 
1882  a  large  farming  company  broke  up  640  acres.  From  that  time 
until  the  Canadian  government  took  possession  in  1888  the  entire 
section  was  in  crop  each  year.  '  Mr.  Mackay,  a  farmer  living  in  the 
district  since  1882,  was  placed  in  charge  of  it  as  superintendent 
and  still  continues  in  that  position.  In  his  annual  report  for  1889 
he  stated  that  experience  had  shown  that  there  was  only  one  suc- 
cessful way  in  which  crops  could  be  raised  on  the  prairies  of  western 
Canada,  and  that  was  by  the  use  of  the  summer  fallow  for  the  pur- 
pose of  storing  moisture : 

In  tbls  portion  of  the  territorieB,  at  least,  every  settler  knows  the  importance 
of  properly  preparing  hla  land.    For  sev^al  years  after  the  conntry  t)ecame 
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open  for  settlemeut  everyone  Imaglued  that  grain  would  grow,  no  matter  how 
put  In,  but  now  the  man  Is  devoid  of  reason  who  tblnkB  he  la  sure  of  a  crop 
without  aay  exertion  on  hlH  [lart.  It  la  true  that  we  have  had  one  year  since 
1882  that  required  little  or  no  preparation  to  give  a  moat  abundant  crop,  but 
too  mau7  know  how  little  was  received  In  the  remaining  years  by  poor  cul- 
tivation. 

Onr  seaBona  polut  to  only  one  way  In  which  we  can  In  all  years  expect  to 
rea|>  Bomethlng.  It  Is  quite  within  the  bounds  of  probability  that  some  other 
and  iwrhapfl  more  successful  method  may  be  found,  but  at  pres«it  I  submit 
that  fallowing  the  land  la  the  best  preparation  to  Insure  a  crop.  Fallowing 
land  Is  not  required  In  this  country  for  the  purpose  of  renovating  It,  as  la  the 
case  with  worn-out  landti  in  the  east,  and  It  Is  a  question  yet  unsettled  how 
much  or  how  little  the  fallows  should  be  worked,  but  as  we  have  only  one 
wet  season  durlntc  the  year.  It  Is  found  beyond  doubt  that  the  land  must  be 
plowed  the  flrst  time  before  tbis  wet  season  Is  over  if  we  exi)ect  to  reap  a  crop 
the  following  year.  This  wet  season  comes  during  June  or  July,  at  a  time 
when  every  farmer  has  little  or  nothing  to  do,  and  then  this  work  should  be 
done.  Usually  seeding  la  over  by  the  Ist  of  May,  and  to  have  the  best  reaulta 
the  land  for  fallow  should  be  plowed  from  5  to  7  Inches  deep  as  soon  after 
this  as  possible.  Ijind  plowed  after  July  la  of  no  use  whatever,  unless  there 
is  rain  In  August,  which  very  seldooi  comes  to  any  great  extent  A  good 
harrowing  sbould  succeed  the  plowing,  and  all  weeds  or  volunteer  grain  should 
be  kept  down  by  successive  cultivations. 

Almost  the  same  statements  appear  in  Mr.  Mackay's  last  annual 
report,  that  of  1905 : 

It  Is  very  gratifying  to  know  that  throughout  the  territories  summer  fal- 
lowing Is  rapidly  becoming  general.  No  matter  where  fanning  Is  carried  on, 
the  farmers  reall«  that  to  be  sure  of  a  crop  they  must  prepare  a  portion  of 
tbeir  land  the  year  before  the  crop  Is  grown ;  aud  apart  .from  the  value  of  the 
stored  moisture  there  Is  the  Inestimable  advantage  of  keeping  weeds  from  over- 
running the  farm.  The  true  worth  of  proi>erly  prepared  fallows  bas  been 
clearly  demonstrated  In  [>aEt  years  In  every  graln-growlug  district  of  Asslnlbota. 

.4.S  has  been  pointed  out  In  my  previous  reixirts,  early  and  thorough  work  on 
fallows  Is  absolutely  necessary  to  success. 

The  minister  of  agriculture  of  the  Province  of  SaHkatchewan  has 
recently  stated  in  a  published  address  that  successful  wheat  growing 
in  Saskatcliewan  depends  upon  the  intelligent  use  of  the  fallow : 

If  one  Is  to  attain  the  greatest  success  In  the  cultivation  of  wheat  on  the 
western  prairie,  there  are  at  leaat  three  outstanding  questions  that  demand  in- 
telligent study  and  promitt  action,  aud  these  are  soil  moisture,  good  seed,  and 

Takin;;  the  average  year  and  the  average  prairie,  soil  moisture  Is  by  far  the 
moat  important  questlou  that  should  engage  the  active  attention  of  the  farmer. 
Because  of  this,  bare  summer  fallowing  Is  becoming,  and,  Indeed,  in  many  parts 
has  already  become,  Ihe  very  foundation  uiion  which  successful  wheat  culture 
Is  based  aud  profitably  carried  on.  True,  there  are  many  dissenters  from  this, 
but  these  are  Invariably  from  localities  where  the  rainfall  Is  more  abundant  and 
fall  plowing  hns  met  with  a  good  measure  of  succese. 

During  the  past  twenty-flve  years  there  has  not  been  suKclent  moisture,  tak- 
ing one  yfear  with  another,  to  grow  a  crop  each  consecutive  year;  hence  tbe 
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r  of  Storing  every  thtrd  or  fourth  year  and  catching  n|i,  as  It  were, 
with  the  aapply  of  moisture  that  can  be  stored  up  In  the  aoll  during  a  seaeou 
at  bare  fallowing. 

The  practice  of  summer  fallowing  Is  usually  asHocUted  In  the  popular  mind 
with  the  restoration  of  fertility :  but  not  bo  In  the  West.  CouHervatlou  of  noil 
moisture  1b  the  primary  object  of  bare  fallowing. 

The  crops  that  have  been  found  to  regularly  reach  maturity  and 
to  be  well  adapted  to  the  climate  are  .spring  wheat,  oats,  liarley,  pea.s, 
flax,  buckwheat,  native  grasses,  broine-grass,  potatoes,  and  field  roots. 
Ked  and  alsike  clovers  do  well  when  partially  protected  by  snow 
during  the  winter.  Alfalfa  in  field  lots  has  not  as  yet,  on  account  of 
lack  of  inoculation,  had  a  thorough  trial.  Winter  wheat  has  usually 
been  entirely  destroyed  by  the  alternate  thawing  and  freezing  during 
April.  Early  varieties  of  Indian  com  do  not  usually  mature  seed, 
but  they  are  far  enough  advanced  before  the  advent  of  frost  to  make 
good  eiLsilage. 

The  crop  season  at  Indian  Head  may  be  considered  to  extend  fi-om 
the  time  that  the  soil  is  sufficiently  thawei:)  on  the  surface  to  permit 
of  the  use  of  drills  or  harrows  until  the  grain  sown  in  reasonable 
season  is  ripe.  Frequently  the  wheat  sown  late  is  caught  by  frost. 
The  earliest  recorded  date  of  the  beginning  of  seeding  at  In<lian 
Head  is  March  22,  1894,  and  the  latest,  with  probably  tlie  exception 
of  this  year.  May  7, 1901.  The  present  year  shows  a  very  late  begin- 
ning of  seeding,  the  bulk  of  the  wheat  crop  having  been  siiwn  between 
May  15  and  May  31.  The  earliest  harvest  on  i-ecord.  namely,  that 
of  oats,  began  July  25,  1894,  and  the  latest,  that  of  wheat,  on  Sep- 
tember 4,  1891.  The  average  date  sine?  1899  of  the  beginning  of 
har%-est  in  the  case  of  barley  is  August  17:  of  oats,  August  '20:  and 
of  wheat,  August  21.  The  growth  of  cereals  in  Saskatchewim  is  not 
nearly  so  rapid,  in  comparison  with  that  of  other  places,  as  is  popu- 
larly believed.  The  average  length  of  time  from  seeding  until  har- 
vest for  the  four  grain  crops  is  greater  at  In<lian  Head  than  at  IJran- 
don,  Ottawa,  or  Xappan  in  NoTa  Scotia,  as  shown  in  Table  VIII. 
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The  length  of  the  day  in  the  summer  time  is  not  so  remarkably 
l(Hig,  as  is  evident  when  it  is  remembered  that  London  is  farther 
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north  than  Indian  Head.  It  is  true  that  in  the  Peace  and  Slave 
river  districts  the  night  is  short,  but  these  are  several  hundred  miles 
north  of  where  wheat  growing  is  as  yet  practiced  on  any  considerable 
scale. 

As  the  greater  portion  of  the  farm  at  Indian  Head  is  used  either 
in  experimenting  with  different  varieties  of  cereals,  grasses,  and 
legumes  or  for  the  production  of  seed  of  the  best-adapted  varieties 
for  government  distribution  throughout  the  western  provinces,  each 
grain  crop  is  usually  followed  by  a  year  of  clean  cultivation,  to  destroy 
all  weeds,  grasses,  and  especially  volunteer  grain.  The  year  of  clean 
cultivation,  termed  summer  fallow,  consists  of  deep  plowing  in  May 
or  June,  followed  by  three  or  four  harrowings  during  the  summer. 
In  the  ensuing  spring  grain  is  drilled  into  the  soil  without  prelimi- 
nary preparation.  Corn  and  root  crops  are  preceded  by,  but  not  fol- 
lowed by,  fallow.  "RTien  the  soil  has  been  cultivated  long  enough  to 
cause  it  to  drift  during  high  winds,  the  land  is  seeded  with  brome- 
grass  or  western  rye-grass,  and  after  two  or  three  years  is  treated  like 
virgin  prairie  sod.  When  the  year  of  fallow  has  been  followed  by 
more  than  two  crops  of  grain  in  succession,  the  yield  of  the  third  and 
subsequent  crops  has  usually  been  so  much  snlaller  than  when  the  land 
has  been  fallowed  every  third  year  that  the  practice  is  considered 
unprofitable.  In  general,  however,  the  farmers  in  Sa.'jkatchewan 
employ  the  fallow  only  every  fourth  or  fifth  year,  and  then  carry  it 
out  so  poorly  that  at  the  end  of  July,  in  1904,  very  few  properly 
worked  fallows  were  to  be  seen  in  a  joumey  of  several  hundred  miles 
through  the  grain-producing  country. 

In  Table  IX  is  shown  the  yield  of  wheat,  oats,  and  barley  both  on 
fallow  and  on  stubble  since  1889  at  Indian  Head. 


Table  IX.— Yield  per  acre  of  cereal  rxops  at  Indian  Heail,  Sagkatchetcan 

lowed  land  and  on  atubble  field. 
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In  the  case  of  several  years  there  evidently  was  no  wheat  sown  on 
stubble  at  the  experimental  farm.    In  general  there  is  little  differ- 
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ence  between  the  average  yield  on  all  plats  and  that  on  the  Gelds,  the 
greater  adaptability  of  the  varieties  sown  as  field  crops  compensating 
for  the  usual  advantages  enjoyed  by  the  plat  experiments,  on  which 
many  varieties  are  sown  that  are  ill  adapted  to  the  climate.  You 
will  notice  that  in  all  cases  the  high  yields  have  been  obtained  from 
the  fallows.  The  year  1905,  while  not  giving  the  highest  yields  at 
Indian  Head,  was  in  many  respects  ideal,  and  the  relation  of  the  yield 
of  wheat  on  stubble  to  that  oil  fallow  may  be  considered  a  nor- 
mal one. 

When  the  annual  yields  are  compared  with  the  precipitation  of 
the  corresponding  crop  season,  it  is  to  be  seen  that  the  yield  of  grain 
on  fallow  varies  in  general  with  the  rainfall  of  the  crop  season,  but 
shows  a  closer  dependence  upon  the  total  available  moisture,  which 
I  will  speak  of  a  little  later.  The  greatest  difference  between  the 
yields  on  fallow  and  on  stubble  is  to  be  observed  in  the  case  of  those 
seasons  that  have  been  preceded  by  a  normally  dry  autumn.  In  the 
case  of  the  two  years  1898  and  1900,  in  which  the  rainfall  following 
the  ripening  of  crops  amounted  to  approximately  9  inclias,  the  yields 
of  the  following  years,  1899  and  1901,  were  about  the  same  on  stubble 
as  on  fallow.  The  explanation  of  the  disappearance  of  the  difference 
between  stubble  and  fallow  when  the  season  had  been  preceded  by  a 
wet  autumn  is  the  following:  During  the  summer  large  quantities  of 
nitrates  are  formed  and  are  stored  up  within  reach  of  the  plant  roots, 
in  the  case  of  the  fallow  fields,  so  that  crops  on  fallow  under  normal 
conditions  are  supplied  with  a  large  quantity  of  nitrates  and  an  abun- 
dance of  moisture,  while  those  on  stubble  have  neither  such  a  supply 
of  nitrates  nor  much  moisture.  A  heavy  rainfall  in  autumn  carries 
the  nitrates  in  the  fallow  fields  below  the  reach  of  the  plant  roots 
and  at  the  same  time  charges  the  stubble  fields  with  moisture,  thus 
putting  the  stubble  in  a  condition  similar  to  that  of  the  fallow  as  re- 
gards water  and  nitrates. 

A  very  light  rainfall  during  the  months  of  July  and  August  when 
the  rainfall  of  May  and  June  has  been  abundant  causes  a  compara- 
tively light  yield  of  straw,  together  with  a  good  yield  of  grain,  as 
shown  by  Table  X. 

Tablk  X.—Averai>e  irfe/d  of  the  field  lot»  of  grain  at  Indian  Head,  Saskatchewan, 
In  year»  in  tchich  the  rainfall  of  July  and  August  was  light,  JKil2  to  1902, 
indugive. 
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I  have  been  unable  to  find  any  connection  between  the  winter  tem- 
peratures and  the  yields  of  the  following  season. 

By  far  the  most  interesting  results  of  my  investigations  are  those 
dealing  with  the  amount  of  moisture  existing  in  what  may  be  called 
an  available  form  in  the  grass,  fallow,  and  stubble  fields,  as  deter- 
mined foot  by  foot  to  a  depth  of  6  feet.  In  Table  XI  there  is  shown 
the  number  of  tons  of  free  water  in  each  acre- foot  of  different  fields 
at  Indian  Head  and  Moose  Jaw. 


Table  XI. — Available  moitttirf  in  JalloweA  fleids  at  Indian  Head  and  Moose 
Jaw,  Sagkalvheican.  compared  loith  that  in  fleldg  that  have  Jusl  brouffht  a 
cereal  or  grans  crop  to  maturity.    The -water  it  cxpretsed  ag  tons  per  acre-foot. 
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The  samples  were  obtained  by  the  writer  in  July,  1904,  and  in 
September,  1905,  a  1^-inch  exten-sion  auger  being  used  for  the  pur- 
pose. A  large  number  of  samples  would  have  been  desirable,  but 
the  difficulty  of  carrying  on  the  investigations  when  the  drying  of 
the  samples  had  to  be  dene  at  a  distance  of  over  1,000  miles  from 
the  fields  limited  the  number  of  detenninations.  That  the  samples 
in  which  the  water  was  determined  were  fair  specimens  of  the  various 
fields  at  the  different  depths  was  confirmed  by  the  careful  examination 
on  the  spot  of  the  soil  from  similar  depths  in  various  parts  of  the 
fields.  The  samples  are  the  average  of  the  foot  section  from  two  or 
more  holes  in  the  same  field,  the  soil  Iwing  weighed  as  soon  as  re- 
moved and  placed  in  light  cotton  sacks  of  known  weight  and  later 
.dried  at  100°  C.     Duplicates  of  each  sample  were  taken. 

A  whole  series  of  samples  was  secured  for  me  by  Mr.  Eeynolds, 
accountant  at  the  Indian  Head  farm,  in  November,  1904,  just  before 
the  ground  fmze.  It  was  hoped  that  these  would  yield  valuable  in- 
formation as  to  the  distribution  of  moisture  in  the  subsoil  at  the  begin- 
ning of  winter.  While  the  samples  were  being  brought  to  an  air-dry 
condition  at  Indian  Head  pix'paratory  to  shipping,  they  were  so 
tampered  with  that  many  of  them  were  rendered  of  no  value.  Accord- 
ingly the  whole  series  has  been  omitted  from  consideration. 

The  distance  to  which  the  bare  soil  at  the  edges  of  the  fields  exerted 
an  influence  upon  the  crop  was  readily  seen  in  the  case  of  grass  fields, 
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where  the  dark-green  color  and  rank  prowth  at  the  extreme  edge 
stood  in  sharp  contrast  with  the  light-green  color  and  weaker  growth 
of  the  plants  that  were  from  2  to  3  feet  away.  Through  this  short 
distance  there  was  a  gradual  change  in  the  appearance  of  the  grass, 
bnt  the  plants  farther  in  seemed  to  derive  no  l>enefit  from  the  bare 
edges.  Iti  the  case  of  each  field  all  holes  were  bored  at  a  distance  of 
not  less  than  10  feet  (usually  more  than  12)  from  the  edge.  Those 
from  which  samples  for  any  one  field  were  obtained  were  from  6  to  20 
feet  apart,  it  being  necessary  in  most  cases  to  make  several  borings 
before  reaching  the  desired  depth,  the  stones  of  the  bowlder  clay 
stopping  the  auger.  In  all  the  fields,  wliile  the  depth  to  which  the 
moisture  from  recent  rains  had  penetrated  varied  somewhat,  the  suc- 
cession of  changes  in  the  moisture  content  of  the  soil  l)elow  the  third 
foot  was  similar  in  all  parts  of  the  same  field.  In  two  fields  of  brome- 
grass  all  borings  were  stopped  by  stones  within  3  feet  of  the  surface. 

Field  A  was  seeded  with  western  rye-grass  (a  native)  in  1901,  and 
has  been  cut  for  hay  every  year  since,  Iwing  mown  about  July  23, 
1904.  and  July  13, 1905.  No  plants  other  than  those  of  rye-grass  were 
found  within  a  distance  of  3  feet  of  any  of  the  holes.  The  growth 
of  the  grass  in  1904  showed  that  it  had  sufi'ered  from  an  insufficient 
supply  of  water.  Between  the  eighteenth  and  sixtieth  indies  the 
moisture  content  had  probably  been  reduced  to  its  minimum.  From 
the  sixtieth  to  tlie  seventy-second  inch  the  moisture  content  rose 
rapidly,  the  soil  of  the  first  6  inches  resembling  wood  ashes,  while  that 
of  the  last  6  inches  was  moist  and  sticky.  In  1904  the  rainfall  between 
June  12  and  July  1  amounted  to  only  0.39  inch.  From  the  latter  date 
until  the  samples  were  taken  it  amounted  to  1.4ri  inches,  occurring 
as  follows:  July  1,0.1  inch;  12,0.22  inch;  13,0.93  indi:  16,  O.O.'i  inch, 
and  IT,  0,15  inch.  The  moist  condition  of  the  surface  foot  indicated 
that  the  water  from  the  rain  of  July  13  was  still  largely  retained  at 
the  time  of  sampling.  Xo  data  are  available  to  indicate  to  what  extent 
the  moisture  content  of  the  surface  f<iot  may  bo  reduced  by  rye- 
grass. In  1905,  between  July  15  and  the  time  of  sampling,  4.26  inches 
of  rain  fell.  A.ssuming  that  on  the  latter  date  the  soil  was  as  dry 
as  on  July  25,  1904,  and  that  the  weight  of  an  acre-foot  of  dry  soil 
is  3,348,000  pounds,  the  soil  moisture  available  for  rye-grass  has 
been  increased  by  495  tons  per  acre  when  the  rainfall  amounted  to 
484  tons  per  acre. 

Field  B,  which  is  just  north  of  A,  the  two  being  separated  by  a 
roadway,  had  produced  about  10  tons  per  acre  of  carrots  in  11)03  and 
was  in  fallow  in  1904.  In  1905  it  bore  a  very  heavy  crop  of  oats 
(8,280  pounds  of  dry  matter  per  acre).  These  had  been  cut  a  few 
days  previous  to  the  sampling.  The  straw,  which  was  very  heavy, 
had  been  badly  lodged.    At  all  depths  in  1904  the  soil  was  very 
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moist,  but  In  1905,  while  the  recent  rain  of  August  30  and  31  (1.28 
inches)  had  moistened  the  soil  to  a  depth  of  from  18  to  30  inches,  the 
deeper  portions  of  tlie  subsoil  resembled  the  subsoil  of  the  rye-grass 
field  in  the  preceding  year.  It  was  driest  at  a  depth  of  30  to  40 
inches,  gradually  becoming  moister  from  the  fortieth  to  the  sixtieth 
inch,  and  rapidly  from  the  sixtieth  to  the  seventy-second.  As  the 
recent  rain  had  raised  the  moisture  content  of  the  first  2  feet,  an  allow- 
ance should  be  made  in  estimating  the  lowest  limit  of  soil  moisture 
permitting  of  the  growth  of  oats.  This  may  be  safely  placed  at  18 
per  cent  for  the  first  foot.  A  pot  experiment  in  which  barley  was 
grown  in  this  surface  soil  showed  that  the  plants  wilted  when  the 
water  content  of  the  soil  fell  to  18  per  cent.  There  was  a  difference 
of  502  tons  of  water  per  acre  to  a  depth  of  6  feet  between  the  two 
dates  of  sampling,  equivalent  to  4.5  inches  of  rain.  This  probably 
represents  the  approximate  storage  capacity  for  water  of  this  type 
of  soil  in  the  case  of  an  oat  crop. 

Field  C,  which  was  about  300  yards  south  of  A,  had  been  in  fallow 
in  1898,  in  wheat  in  1899,  in  barley  in  1900,  in  oats  in  1901,  in 
wheat  in  1902,  and  in  barley  in  1903.  It  bore  a  crop  of  oats  at  the 
time  of  sampling  in  1904.  The  crop,  which  at  the  time  was  in  head, 
was  very  short  in  the  straw  and  somewhat  yellow  in  color,,  this  field 
being  selected  for  sampling  because  it  showed  the  effects  of  the 
drought  more  than  any  other  field  bearing  a  cereal  crop  on  the  farm. 
The  soil  appeared  about  equally  moist  at  all  depths  below  the  surface 
foot  in  1904,  while  in  the  following  year  the  moisture  was  lowest  at 
a  depth  of  from  30  to  42  inches,  increasing  gradually  from  the  forty- 
second  to  the  sixtieth  inch  and  seeming  uniform  between  the  sixtieth 
and  the  seventy-second  inch.  The  crop  of  wheat,  which  was  in 
shock  at  the  time  of  sampling  in  1905,  yielded,  as  determined  later, 
18  bushels  and  24  pounds  of  grain  and  1,056  pounds  of  straw  to 
the  acre. 

Field  D,  which  lay  adjoining  C  on  the  south,  had  been  alternately 
in  wheat  and  in  fallow  since  1898,  being  in  fallow  in  1904  and  in 
wheat  in  1905.  At  the  time  of  sampling  in  the  latter  year  the  crop 
was  in  shock.  The  soil  was  moist  at  all  depths  in  1904  and  to  a 
depth  of  about  2  feet  in  1905.  In  the  latter  year,  from  the  twenty- 
sixth  to  the  forty-second  inch  it  was  very  dry  but  became  gradually 
moister  from  the  latter  depth  to  the  sixtieth  inch,  the  sixth  foot 
seeming  very  unifornj  in  moisture.  The  straw,  which  had  not 
lodged,  had  been  cut  to  leave  a  stubble  from  8  to  10  inches  long.  The 
moisture  in  the  upper  3  feet  had  evidently  not  been  reduced  to  its 
minimum.  As  the  soil  of  the  field  to  this  depth  was  in  origin  and 
character  similar  to  that  of  field  F,  while  the  latter  hod  not  received 
so  much  rain  during  the  later  portion  of  the  growing  season,  field  F  is 
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to  be  considered  as  better  representing  the  lower  limit  of  moisture 
for  this  type  of  soil.  The  soils  from  fields  D  and  F  to  the  depth  of 
3  feet  are  veT7  similar  in  appearance  and  texture  and  have  practically 
the  same  hygroscopic  cot^cient,  viz,  13.0.  Field  D  contained  on 
July  25,  1904,  within  the  first  5  feet  of  soil,  527  tons  of  water  mora 
than  on  September  5,  1905.  The  yield  of  this  field  for  1905  was  32 
bushels  and  46  pounds  of  grain  and  3,724  pounds  of  straw. 

Field  E,  150  yards  northwest  of  B,  had  been  in  fallow  in  1904.  At 
the  time  of  sampling  in  1905  the  crop  of  wheat  was  in  shock.  It  had 
lodged  badly  and  the  stubble  had  been  left  10  to  12  inches  long.  The 
yield  of  grain  was  15  bushels  per  acre  and  of  straw  6,000  pounds  per 
acre.  The  soil  was  moist  to  a  depth  of  18  inches  on  a  very  low  ridge 
that  traversed  the  field  from  north  to  south  and  to  a  depth  of  24  to 
36  inches  at  the  foot  of  the  ridge.  At  depths  below  the  third  foot 
no  difference  was  observed  between  the  moisture  of  the  soil  on  the 
ridge  and  that  in  the  depression.  It  was  very  dry  to  a  depth  of  42 
inches,  becoming  gradually  moister  to  the  sixtieth  inch,  and  seeming 
nniforni  throughout  the  sixth  foot. 

F  and  tt  were  adjoining  fields  on  the  same  farm,  1  mile  south  of 
Moose  Jaw.  These  fields  were  selected  because  they  promised  to  give 
the  extremes  of  moisture,  one  being  an  unusually  clean  summer  fal- 
low and  the  other  bearing  a  very  heavy  crop  of  wheat,  which  was  in 
shoc-k  at  the  time.  The  soil  was  typical  of  a  large  plain  of  lacustral 
origin,  the  soil  of  which  is  very  uniform  over  a  great  area,  the  under- 
lying bowlder  clay  being  exposed  only  in  ravines.  The  uniform  char- 
acter of  the  soil  is  well  illustrated  by  the  hygroscopic  coefficient  of 
the  twelve  samples.  These  all  lie  between  11.4  and  11,8  for  the 
third,  fourth,  fifth,  and  sixth  foot  sections,  and  a  little  higher  for 
the  first  and  second  foot  .'sections.  The  rainfall  of  1904  at  the  Moose 
Jaw  Meteorological  Station,  1  mile  distant,  was  7,67  inches,  and 
that  of  1005  up  to  the  time  of  sampling  13.03  inches.  The  precipi- 
tation of  the  latter  year  between  July  30  and  September  9  was  only 
0.78  inch,  distributed  as  follows :  August  1,  0.01  inch ;  2,  0.28  inch ;  3, 
O.IS  inch;  15,0.01  inch;  26,  0.11  inch,  and  28,  0.19  inch.  With  such 
a  small  rainfall  during  the  last  month  of  its  growth  it  is  probable 
that  the  heavy  crop  on  field  F,  estimated  at  about  6.000  pounds  per 
acre,  had  nearly  exhausted  the  surface  foot  of  available  moisture 
before  the  light  showers  of  August  26  and  28  fell.  The  fallow  field 
G  within  the  fii-st  5  feet  contained  682  tons  per  acre  of  free  water 
(equal  to  G  inches  of  rain)  more  than  the  adjoining  field  that  had 
produced  a  crop.  The  wheat  roots  had  not  drawn  as  heavily  upon 
the  fourth  and  fifth  feet  as  upon  those  above,  nor  had  the  season's 
rainfall  been  sufficiently  conserved  to  raise  to  near  its  maximum  limit 
the  moisture  content  of  the  soli  below  the  third  foot  in  the  case  of  the 
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fallow  field.  It  should  be  noted,  however,  that  the  season  of  1905 
with  an  exceptionally  well-distributed  rainfall  had  not  been  favor- 
able for  the  reduction  of  the  soil  moisture  to  its  minimum,  and  that, 
further,  the  previous  year  had  not  had  a  sufficiently  heavy  rainfall  to 
raise  the  moisture  content  of  the  fii^  4  feet  to  its  maximum,  even  if 
surface  evaporation  had  been  entirely  prevented.  In  the  case  of  the 
fallow  iield  about  half  the  rainfall  for  the  season  had  been  stored, 
chiefly  below  the  first  foot.  This  amount  of  water  would  be  sufficient 
to  produce  20  bushels  of  wheat  per  acre  if  no  surface  evaporation 
took  place  and  the  ratio  of  grain  to  straw  were  1  to  1.5.  The  writer 
determined  the  ratio  of  grain  to  straw  (dried  at  100°  C.  in  each  case) 
on  field  F,  as  well  as  on  an  adjoining  field  of  wheat  that  had  also  pro- 
duced wheat  in  1904.  The  ratio  of  the  grain  to  the  straw  was  1  to 
1.35  on  field  F  and  1  to  1.31  on  the  stubble  field.  The  stubble,  which 
was  about  8  inches  long  on  the  latter  and  12  inches  on  the  stubble 
field,  was  about  half  as  heavy  as  on  field  F.  The  whole  crop  on  this 
farm  consisted  of  200  acres  on  fallow  and  200  acres  on  stubble.  The 
yield  of  the  different  fields  was  not  determined,  but  that  from  the 
40O  acres  was  12,000  bushels  of  wheat.  The  crop  on  fallow  was  very 
uniform,  as  was  also  that  on  stubble.  The  yields  may  be  considered 
as  40  and  20  bushels  per  acre,  respectively. 

The  calculation  of  the  amounts  of  "  available  water "  given  in 
Table  IX  was  based  on  the  following  asumptions: 

(1)  That  the  weight  of  an  acre-foot  of  ground  is  3,348,000  pounds. 

(2)  That  the  samples  secured  were  representative  of  the  different 
fields. 

{3)  That  the  available  moisture  is  the  difference  between  the  total 
moisture  content,  as  determined  by  drying  at  100°  C,  and  the  maxi- 
mum amount  of  hygroscopic  water  that  is  taken  up  by  a  soil  when 
exposed  to  a  saturated  atmosphere.  The  latter,  expressed  as  the 
hygroscopic  coefficient  (the  amount  of  moisture  held  by  100  grams  of 
dry  soil,  calculated  as  dried  at  100°  C),  was  determined  by  Hilgard's 
method. 

The  first  two  assumptions  may  safely  be  considered  as  approxi- 
mately correct;  a  difference  of  10  to  15  tons  of  water  per  acre- 
foot  may  well  be  attributed  to  the  lack  of  accuracy  in  the  methods 
and  in  the  assumptions.  Differences  of  50  to  100  tons  of  water  per 
acre-foot  can  not  justly  be  so  explained.  In  the  case  of  nearly  all 
moisture  determinations  hitherto  published  the  hygroscopic  coef- 
ficient of  the  soil  has  not  been  determined,  thus  rendering  the  results 
of  little  value.  Only  the  difference  between  the  total  water  and  the 
hygroscopic  water  (in  a  saturated  atmosphere)  is,  even  under  the 
most  favorable  circumstances,  available  for  plant  growth.  The 
hygroscopic  wat«r  in  air-dry  soil  is  not  a  constant,  as  it  depends  both 
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upon  the  temperature  and  upon  the  humidity  of  the  atmosphere  with 
which  it  is  in  contact.  The  hygroscopic  coefficient,  on  the  other  hand, 
is,  according  to  Hilgard,  a  constant  for  a  definite  temperature,  vary- 
ing only  by  small  fractions  for  temperatures  between  7°  and  23°  C. 
It  is  also  a  critical  point  in  relation  to  plant  growth.  Pfeifei-  i^tates 
that  "plants  slowly  die  if  the  leaves  are  freely  exposed  while  the 
roots  and  soil  are  kept  in  saturated  air."  If  the  leaves  as  well  as  the 
roots  and  soil  are  kept  in  a  saturated  atmosphere  the  plants  live  but 
make  no  growth.  As  all  growth  ceases  and,  except  under  the  unusual 
circumstance  of  the  air  being  saturated  witli  water  vapor,  plants 
,  begin  to  die  as  soon  as  the  point  is  reached  at  which  the. soil  contains 
only  its  maximum  amount  of  hygroscopic  water,  there  is  no  possi- 
bility of  any  hygroscopic  water  being  used  for  the  growth  of  the 
plants.  Very  few  data  are  available  showing  how  near  to  the  hygro- 
scopic moisture  the  water  content  of  a  soil  may  be  reduced  by  growing 
plants.  Only  under  very  favorable  atmospheric  conditions  can  a 
plant  continue  its  normal  development  after  the  water  content  is  re- 
duced to  near  the  hygroscopic  coefficient. 

As  illustrations  of  how  little  value  determinations  of  the  total 
water  content  of  soils  usually  have  when  the  hygroscopic  coefficient 
is  not  determined,  the  data  in  Tables  XII  to  XVIII  are  presented : 

»  percentage 
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Table  XIV. — Field  note*  cm  condition  of  toil  at  time  of  lampling. 
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Table  XV. — Hygroscopic  coe/pdent  of  different  gampleg. 


Held  A. 

Field  B. 

FlBld  G- 

Field  D. 

tI."' 

S^P^C, 

Field 

?&» 

^s^.^- 

'&■ 

1i&.^' 

JiilyZB 

ISk'^ 

'»■ 

",&'■ 

FIrMtoot.. 

Il.< 

io;9 

a.  9 

iiio 

18.2 

'S:? 

is:  ft 

lai 

6!9 

13  fi 
12.7 

11:9 

3i«h  foot . 

S.B 

4.5 

B.0 

6.2 

5.9 

«!4 

.1 1    .:. 

10.0 

Aver^re- 

8.8 

7.8 

ro|     6.9 

.0         .. 

10.,  1      ..8 

7.2 

«.2 

12.1 

Field  A. 

JulV25,!iient-l,  J 
1904.      lias. 


■a' 


Field  D.         nrid 

I     —  E, 

,  Julyac,  sepi.s,  eepi.5. 


Field  .  Field 

F.  ti, 

Bent  9.  Sept.  9, 


■I  "■•!  " 


ubjGoOglc 


80MB  fiOIL  STUDIES  IN   DRY-LAND  REGIONS. 


ne... 

Date. 

Water. 

G 

Sej..*»,l>,r9l»0S.... 

Rxemt 

islo 

10-» 

9:5 
s!o 

Fallow  IKS;  wheat  IMH:  wheat  or  oati 

v'.'.'.'." 

Seplenil)erB,l»l» 

September  6.  IBO& 

Wheal  ISOS;  oaM  ISWt  barley  1903:  » 
barley  I90D:  wheal  ISK:  fallow  ISHt 
Rvo-ftraM  ulnce  IHl:  nit  lor  hay  July 
Wheat  IBOB;  alternately  in  wheat  and 

F 

Wheat  IWfi:  tallov  19M;  wheat  or  nal 
Oats  1904:  barley  ISKB:  wheat  IWJ;  oa 

wh™i  1899:  fallow  1898. 
Oatn  1906;  fallow  1904;  carnita  1003;  fa 
Rye-gia«rtncelB01;  mownJuly  a,  19 

SeHemb«rG,l)(» 

Field  A. 

Field  B. 

Field  C. 

Field  D, 

Field 

F. 
Sept,  a 

field 

"ffi"ra*' 

•S'- 

^» 

^.., 

,w. 

"1 

9  7 

b't 

41 

6  4 

2.0 

7.1 

8.1 

Kb 

10.1 

(t.i        7.a  1      7.11 

V.8 

i.e 

fi-O 

8.!|       3.1 

4.2 

7.0 

10.  s 

In  Table  XII  the  total  moisture  content  is  given.  The  average 
Ijercentage  of  total  moisture  in  the  first  6  feet  of  field  F,  which  had 
prwiiiced  a  very  heavy  crop  of  straw  and  grain  with  a  total  rainfall 
of  13  inches,  of  which  less  than  0.8  inch  had  fallen  during  the  last 
five  weeks  of  its  growth,  was  21.9,  while  that  in  the  fallow  fiehl  B 
(1904),  which  had  had  two  years  in  which  to  store  moisture,  was  only 
19.9.  From  the  determination  of  total  moisture  shown,  it  would 
appear  that  field  F,  with  its  21.9  per  cent  of  water,  was  in  Ix'tter  con- 
dition for  seeding  than  field  B,  with  its  19.9  per  cent.  In  reality, 
however,  field  B  was  in  excellent  condition,  while  field  F  was  practi- 
cally exhausted  of  all  moisture  that  could  be  used  by  a  growing  cereal. 
In  Table  XIII  the  field.s  are  arranged  in  the  order  of  their  average 
moisture  content,  so  as  to  show  what  relation  this  bear.«  to  their  i>re- 
vitms  treatment.  The  sample  of  the  sixth  foot  section  from  field  D 
in  1904  was  lost  before  the  moisture  was  determined.  To  make  results 
comparable,  I  have  assumed  in  the  tables  that  the  moisture  was  the 
same  as  at  the  same  depth  in  the  same  field  in  1905.  The  stubble  field 
D  (1905)  had  the  same  percentage  of  total  moisture  as  the  fallow  field 
B  (1904)  on  the  same  farm.    The  field  C,  which  had  been  continu- 
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ously  cropped  with  cereals  since  1899,  had  almost  as  much  water — 
19  per  cent  in  1905  and  18.5  per  cent  in  1904 — as  the  fallow  field  B 
(1904).  Yet  fields  B,  C,  and  D  were  on  the  same  farm  and  B  is 
only  a  few  hundred  yards  from  C  and  D. 

That  the  actual  determination  of  total  moisture  gives  less  idea  of 
the  moisture  conditions  of  difTerent  fields  than  a  day  laborer  with  a 
6-foot  auger  could  obtain  is  evident  from  Table  XIV,  which  gives 
my  field  notes  on  the  condition  of  the  soil  at  the  time  the  samples  were 
secured.  The  terms  "  moist "  and  "  very  moist "  need  no  comment. 
The  samples  adhering  to  the  auger,  but  not  moist,  are  called  simply 
"  dry."  Those  samples  designated  as  "  powder "  resembled  wood 
ashes  and  barely  held  to  the  auger  when  the  latter  was  carefully 
removed  from  the  bore.  Those  that  formed  "  very  dry  powder  "  did 
not  adhere  to  the  auger  and  were  removed  only  with  great  difficulty. 

Table  XV  gives  the  hygroscopic  coefficient  of  all  the  samples  and 
Table  XVI  the  free  moisture  of  all.  Table  XVII  shows  the  relaticm 
of  the  average  free  moisture  of  the  first  6  feet  to  the  treatment  that 
the  different  fields  had  received.  From  this  it  is  apparent  that  the 
percentage  of  free  water  in  the  fallows  compared  with  that  in  stubble 
fields  explains  the  difference  in  yield.  The  very  low  percentage  of 
moisture  in  the  rye-grass  field  is  due  to  the  practically  complete  ex- 
haustion of  available  moisture  from  the  fifth  foot  and  the  upper  half 
of  the  sixth  foot.  The  roots  of  the  rye-grass  reached  to  the  middle  of 
the  sixth  foot,  while  those  of  the  wheat  and  oats  grown  on  fallows 
evidently  ended  at  depths  between  4  and  5  feet.  In  Table  XVI  field 
C  occupies  an  anomalous  position,  showing  a  higher  average  per  cent 
of  free  moisture  on  September  5,  1905,  than  on  July  25,  1904.  Evi- 
dently crops  on  stubble  under  normal  climatic  conditions  are  not  able 
to  draw  as  much  water  from  the  lower  3  feet  as  those  on  fallows. 

While  the  use  of  the  hygroscopic  coefficient  in  calculating  the 
amount  of  free  water  enables  us  to  form  an  idea  of  the  difference  in 
the  amounts  of  available  water  held  by  different  soils,  it  does  not 
indicate  the  amount  that  is  available  in  such  form  that  the  plant  can 
continue  a  normal  growth.  It  is  probable  that  the  water  in  the  second 
to  the  fifth  foot.of  the  rye-grass  field  A  (1904)  and  that  in  the  second 
to  the  fourth  foot  of  the  oat  field  B  in  1905,  or  in  the  first  3  feet  of 
the  wheat  field  F  in  1905,  would  not  have  supported  a  growth  of  the 
cereals.  It  is  probable  that  the  normal  growth  ceases  when  the  per- 
centage of  free  moisture  falls  to  from  4  to  8  per  cent,  according  to  the 
soil.  Barley  plants  were  grown  for  6  weeks  in  a  glass  cylinder  10 
inches  deep  filled  with  surface  soil  from  Indian  Head.  At  the  end  of 
this  time  water  was  withheld.  When  the  barley  plant  died  the  soil  at 
all  depths  below  2  inches  contained  18  to  19  per  cent  of  water.  The 
hygroscopic  coefficient  was  12.    Assuming  that  the  minimum  for  soils 
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of  low  hygroscopic  coefficient  is  4.5  per  cent  and  for  those  of  high 
hygroscopic  coefficient  is  6  per  cent,  Table  XVIII  has  been  prepared 
to  show  the  amount  of  water  available  for  normal  growth.  This  is 
merely  to  suggest  the  desirability  of  trying  to  arrive  at  the  minimum 
to  which  the  moisture  in  a  given  soil  may  be  reduced  without  impair- 
ing the  health  of  the  plant.  It  may  differ  much  for  different  plants 
and  at  different  stages  in  the  growth  of  the  same  plant.  As  Hilgard 
and  Lougbridge  have  shown,  it  certainly  differs  much  for  different 
soils. 

On  the  basis  of  the  above  determinations  it  seems  safe  to  estimate 
that  in  the  case  of  bowlder-clay  soils  as  much  as  500  tons  of  available 
water  may  be  stored,  while  in  clay  soils  of  lacustral  origin  the  amount 
may  be  much  more.  In  neither  case  is  the  surface  foot  included,  as 
the  latter  is  liable  to  lose  a  large  part  of  its  water  through  surface 
evaporation  at  a  time  when  the  plants  are  too  small  to  draw  heavily 
upon  its  moisture.  Further,  the  storage  capacity  of  the  soil  below 
the  reach  of  the  roots  of  the  plants  in  question  is  not  included. 

The  soil  of  the  Indian  Head  farm  is  much  more  pervious  to  water 
and  has  a  smaller  water  capacity  than  the  Moose  Jaw  soil.  It  will 
accordingly  become  saturated  and  allow  water  to  pass  into  the  soil 
below  the  fifth  or  sixth  foot  more  readily  than  the  latter.  This  would 
explain  why  as  heavy  crops  have  been  obtained  at  Indian  Head  after 
com,  potatoes,  and  field  roots  as  on  fallow,  these  crops  not  using  the 
whole  of  the  ordinary  seasonal  rainfall  and  they  being  sown  on  soil 
fuUy  stored  with  water.  In  view  of  the  ordinary  rainfall,  the  meth- 
ods of  cultivation,  the  system  of  cropping,  and  the  nature  of  the  sub- 
soil, the  large  crop  yields  obtained  at  the  experimental  farm  are  to 
be  considered  as  those  from  fields  that  were  supplied  with  not  only 
the  rainfall  of  the  crop  season,  but  also  with  a  large  part  of  that  of 
the  preceding  season.  The  stored  water  is  much  more  valuable  than 
an  equal  amount  of  rain  falling  during  the  crop  season,  not  only  be- 
cause it  contains  a  large  part  of  the  nitrates  formed  during  the  pre- 
ceding summer  and  because  it  increases  the  supply  of  potash  and 
phosphoric  acid  by  enabling  the  roots  to  penetrate  more  deeply,  but 
also  because  it  is  largely  secure  from  surface  evaporation. 

The  total  available  water  of  the  crop  season  in  the  case  of  crops  on 
fallow  fields,  to  which,  as  I  have  mentioned,  the  yield  of  total  dry 
matter  of  the  crops  at  Indian  Head  has  been  roughly  proportional,  I 
calculated  by  adding  5  inches  to  the  rainfall  of  the  crop  season. 

Prof^sor  Shutt,  of  the  Canadian  experimental  farm,  has  well 
shown  the  failure  of  experiments  which  take  into  consideration  only 
the  first  16  inches  of  soil  to  account  for  the  extremely  favorable  influ- 
ence of  the  fallow  year.  He  determined  the  amount  of  water  in  two 
fields  on  the  Indian  Head  experimental  farm  once  a  month  from 
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the  beginning  of  the  i 
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The  one  field,  S  A,  had  been  in  crop  in  1899  and  was  fallowed  in 
1900,  while  the  other  field,  S  B,  had  been  in  fallow  in  1899  and  bore  a 
cereal  crop  in  1900.  The  kind  of  cereal  is  not  stated  in  the  publica- 
tion referred  to,  but  the  dates  of  seeding,  April  30,  and  of  harvest. 
August  14,  are  given.  The  only  crop  having  these  dates  was  a  5-acre 
field  of  oats,  which  had  been  badly  injured  by  wind,  biit  produced 
3,843  pounds  of  dry  matter  per  acre.  The  seasons  of  1899  and  1900 
were  in  many  respects  unusually  favorable  for  the  experiments.  The 
latter  part  of  1899  had  been  very  dry,  as  may  be  seen  from  Table  III, 
while  from  the  opening  of  spring  in  1900  until  August  2  only  3.4."» 
inches  of  rain  fell,  this  being  the  driest  crop  season  on  record  at  In- 
dian Head,  with  the  exception  of  that  of  1894.  ^Vheat  harvest  I)egan 
on  August  2  and  oat  harvest  on  August  3.  The  moisture  content  in 
fields  of  cereals  had  probably  been  reduced  to  n  very  low  point  at 
the  end  of  the  summer  of  1899,  while  the  rainfall  of  May  and  June 
had  furnished  the  fallow  with  a  good  supply  of  water.  April  and 
May  of  1900  were  very  dry.  The  weather  was  unusually  unfavorable 
for  crops  on  stubble,  as  shown  by  Table  VII.  The  fidl  benefit  of  the 
fallow  was  shown  in  1900.  Nevertheless,  the  greatest  difference  shown 
by  the  samples  taken  to  a  depth  of  IfJ  inches  was  only  215  tons  of 
water  per  acre,  equivalent  to  less  than  2  inches  of  rainfall.  Heavy 
rains  on  August  2  {0.73  inch)  and  6  (1.4  inches),  with  a  shower  (0.05 
inch)  on  the  7th,  raised  the  moisture  content  before  the  samples  were 
taken  on  August  8.  Similarly,  the  taking  of  samples  in  July  had  been 
preceded  by  rain,  0.01  inch  on  July  4,  0.95  inch  on  the  5th,  and  0,42 
inch  on  the  6th,  Dry  weather  had  prevailed  before  the  samples  were 
taken  in  May,  June,  and  September.  The  crop  of  oats  gave  3,843 
pounds  of  dry  matter  per  acre.  This  would  have  required  960  tons  of 
water  (equal  to  8.5  inches  of  rain).     It  is  very  uncertain  how  much 
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the  rain  of  August  ti  to  12  (2^5  inches)  liad  affected  the  crop  yield. 
A  field  of  2.5  acres  of  oats,  whicli  ripened  on  August  3,  yielded  4,688 
pounds  of  dry  matter  per  acre.  It  also  had  been  injured  by  winds- 
There  were  only  3.45  inches  of  rainfall  available  for  the  crop,  the 
rain  on  the  day  before  harvest  not  being  counted.  The  water  required 
for  the  crop,  however,  was  1,172  tons  per  acre  (equal  to  10  inches  of 
rain).  A  9-acre  field  of  oats,  protected  from  the  winds  by  trees, 
which  ripened  on  August  10,  yielded  6,273  pounds  of  diy  matter  per 
acre,  requiring  1,568  tons  of  water  per  acre  (equal  to  13.7  inches  of 
rain).  The  dry  matter  of  all  the  fields  of  wheat  ripening  from 
August  2  to  9  averaged  3,333  pounds  |>er  acre,  A  field  of  wheat,  ripe 
on  August  2.  yielded  3,510  pounds  of  dry  matter  per  acre,  requiring 
8.75  inches  of  rain,  whereas  the  actual  rainfall  of  the  season  was  only 
3.45  inches,  and  the  decrease  in  moisture  of  16  inches  of  soil  amounted 
to  only  167  tons  per  acre  (equal  to  1.5  inches  of  rain).  This  would 
leave  3.8  inches  of  rain  unaccounted  for,  even  tisi^uming  that  the  sur- 
face evaporation  was  as  low  as  that  in  the  experiments  of  King.  The 
soils  of  fields  S  A  and  S  B,  judging  from  the  moisture  content  when 
they  were  driest,  were  not  very  dissimilar  to  those  of  F  and  G  (de- 
scribed previously),  at  least  to  a  depth  of  16  inches.  The  season  of 
lfK)5  at  Moose  Jaw  was  similar  to  that  of  18!)!)  at  Indian  Head,  being 
such  as  to  pi-odiiee  the  maximum  different  at  the  time  of  harvest  be- 
tween fallow  fields  and  fields  in  grain.  Further,  as  the  water  content 
of  a  soil  changes  little  during  a  cold,  rainless  winter,  the  moi.-iture 
should  have  changed  but  little  between  September,  18!>!),  and  May, 
1000.  The  difference  between  fields  S  A  and  S  H  to  a  depth  of  16 
inches  on  May  8  was  170  tons  per  acre,  and  on  June  fi,  177  tons  |)er 
acre,  while  that  between  fields  F  and  G,  to  a  depth  of  18  inches,  on 
September  9,  1905,  was  abo,ut  175  tons  of  free  water  per  acre.  The 
latter  fields,  however,  showed  a  further  diffeience  of  508  tons  of  free 
water  per  acre  between  the  eighteenth  and  sixtieth  inches,  at  the  latter 
depth  both  being  equally  moist.  It  appears  probable  that  if  the 
moisture  content  of  field  S  A,  determined  to  a  <le|)th  of  6  feet  on 
Noveml)er  8,  1900,  had  been  compared  with  Ihat  of  the  same  field  on 
May  8,  or  with  that  of  field  S  B  on  August  8.  the  difference  would 
have  I>een  much  larger  even  than  that  which  I  found  at  Indian  Head 
in  the  case  of  the  same  fields  in  different  years  and  of  adjacent  fields 
in  the  same  year. 

The  results  of  my  investigations  in  Saskatchewan  and  my  conclu- 
sions drawn  from  these  investigations  may  be  briefly  stated.  Most 
of  the  generalizations  and  conclusions,  I  believe,  will  apply  to  dry 
farming  in  western  Nebraska  and  western  Kansas  wheie  deep  and  re- 
tentive soils  are  considered.  The  soil  in  Saskatchewan  does  not  at  any 
depth  remain  frozen  throughout  the  summer.    The  moisture  stored  in 
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the  subsoil  during  the  previous  summer,  aud  not  the  frost  of  the 
preceding  winter,  is  the  cause  of  the  high  yields  of  cereals.  These 
high  yields  have  in  general  been  obtained  from  fields  that  were  dur- 
ing the  previous  seaSon  in  summer  fallow  or  in  cultivated  crops,  such 
as  com  and  potatoes.  The  roots  of  cereal  and  grass  crops  penetrate 
the  subsoil  to  a  depth  of  from  5  to  6  feet,  even  in  seasons  of  unusually 
heavy  and  well-distributed  rainfalL  The  total  yield  of  dry  matter 
of  wheat,  oats,  and  barley  varies  as  the  rainfall  of  the  crop  season, 
but  shows  a  still  closer  relation  to  the  total  available  moisture  of  the 
crop  season.  In  the  case  of  wheat  the  yield  of  grain  from  fallowed 
fields  is  largely  independent  of  the  rainfall  of  July  and  August,  pro- 
vided the  rainfall  of  May  and  June  has  been  abundant.  Investigc- 
tions  of  the  fertility  of  the  soils  in  which  only  the  first  16  to  36  inches 
are  considered  do  not  furnisli  sufficient  data  upon  which  to  base 
generalizations ;  in  all  such  investigations  the  composition  of  the  soil 
to  a  depth  of  5  or  6  feet  should  be  considered.  The  relative  fertility 
of  different  areas  seems  to  depend  upon  the  nature  of  the  subsoil 
rather  than  upon  that  of  the  surface  soil,  the  latter  in  general  being 
rich  enough  to  produce  very  heavy  crops  when  the  moisture  condi- 
tions are  favorable. 

Determinations  of  moisture,  when  these  are  not  accompanied  by 
determinations  of  the  liygroscopic  coefficient,  are  of  comparatively 
little  value  in  most  cases.  In  semiarid  regions  roots  go  to  the  stored 
water,  and  the  latter  does  not  need  to  be  elevated  to  the  surface  foot 
of  soil.  Comparatively  little  water  is  lost  by  direct  evaporation  from 
the  subsoil  below  the  first  12  inches.  It  is  folly  to  Iwgin  dry-land 
demonstration  experiments  without  having  previously  secured  6,  or 
preferably  10,  feet  of  good  soil.  In  dry-land  experiments  tillage 
operations  sliould  be  governed  by  actual  determinations  of  the  mois- 
ture conditions  of  the  snbsoil.  The  def5th  to  which  the  determina- 
tions should  be  made  depends  upon  the  limit  of  the  root  penetration 
of  tlie  crop.  After  some  experience  the  mere  examination  of  the  sub- 
soil by  hand  and  eye  will  give  a  fair  idea  of  the  moisture  conditions. 
Accordingly,  I  expect  to  see  all  progressive  dry-land  farmers  sooner 
or  later  provide  themselves  with  an  additional  set  of  tools,  namely, 
three  soil  augers,  ranging  in  length  from  3  to  9  feet. 
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It  is  very  difficult  to  secure  reliable  statistics  in  regard  to  the  cost 
of  crop,  production  even  when  the  most  careful  data  are  kept.  This 
is  due  to  the  great  variability  in  climatic  conditions  over  which  we 
have  no  control  that  increase  or  decrease  the  crop  more  or  less  in  spite 
of  our  efforts.  By  referring  to  Table  IV,  giving  the  average  cost  of 
producing  corn  on  the  farm  of  the  Standard  Cattle  Company  for  a 
period  of  eleven  years,  it  will  be  noted  that  the  cost  varied  from  11 
to  29  cents  per  bushel.  This  great  variation  in  cost  was  probably  not 
due  to  either  better  or  poorer  methods  of  cultivation,  but  mainly  to 
climatic  conditions.  As  we  go  farther  west  in  Nebraska  we  find  still 
greater  variation  in  the  cost  of  production.  Com  has  been  produced 
as  low  as  7  or  8  cents  a  bushel  in  the  West,  and  sometimes  has  cost 
30  or  40  cents.  Western  formers  y^ars  ago  began  to  discover  that 
there  seemed  to  be  little  correlation  between  the  crop  yields  and  the 
amount  of  labor  they  put  on  the  crops.  They  sometimes  procured 
\ery  large  crops  with  almost  no  labor,  and  at  other  times  everything 
was  a  complete  failure  no  matter  how  carefully  tended.  This  un- 
certainty of  a  sure  return  for  labor  is  always  disastrous  to  any  class 
of  people,  and  in  time  they  are  apt  to  depend  more  upon  Providence 
than  upon  their  own  efforts  for  a  living. 

Let  us  investigate  a  little  the  conditions  in  western  Nebraska  which 
have  brought  about  this  uncertainty  and  examine  briefly  the  type  of 
farming  that  has  developed  as  a  result.  By  examining  Table  I, 
which  gives  the  average  rainfall  for  a  period  of  thirty  years,  you  will 
notice  first  a  great  fluctuation  in  the  precipitation. 

Table  I. — Averaoe  rainfall  in  different  itcelions  of  yeliranha.  JH76-ia0e. 
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Table  I. — Average  rainfall  <n  different  sectiont  of  Nebragka,  J87e-lS0e — Cont'd, 
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Upon  two  occasions  the  whole  southwestern  section  has  had  10 
inches  or.les.s  of  rainfall,  while  it  has  also  had  over  33  inches  four  dif- 
ferent yeai-s  out  of  the  last  thirty.  In  the  western  section  they  have 
had  only  10  to  14  inches  of  rainfall  eight  years  out  of  thirty,  while 
they  have  Iw^l  as  high  ns  30  inches  one  year  and  22  or  more  seven  years 
out  of  the  thirty.  The  figures  for  the  northwestern  section  are  simi- 
lar. There  is  much  evidence  to  indicate  that  with  about  22  inches  of 
rainfall  they  are  reasonably  sure  of  a  crop  with  almost  any  kind  of 
farming  in  the  western  portion  of  (he  State,  On  that  basis  the  south- 
western section  of  the  State  would  raise  a  crop  alwut  half  of  the  time, 
while  the  western  section  would  raise  a  crop  seven  years  out  of  thirty, 
or  about  one  crop  in  four  years, 

I'erhaps  a  better  idea  of  the  variability  of  rainfall  may  be  obtained 
by  examining  particular  points,  as  it  is  not  always  fair  to  take  the 
average  rainfall  for  a  large  region  in  the  West.  Rainfall  is  very  apt 
to  be  local,  especially  in  western  Kansas  and  Kebra-ska.  This  is 
brought  out  in  Table  II,  where  we  have  tabulated  the  rainfall  for 
three  different  localities  in  western  Nebraska — Culbertson  in  the 
southwestern  part,  Sidney  and  Kimball  in  the  western  part,  and  Fort 
Robinson  in  the  northwestern  part. 
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Tablk  IL — Rainfall  at  three  pointg  in  weitern  \cbra*ka,  J88i  to  3905. 
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t'aJftertson.— Average  for  sixteen  jenrs,  ai.Ol  iiicbtw:    llvi-  jeara,  over  23 
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Hidney  and  Kitnball. — Average  for  elgbteeu  years,  1Tt3  \\iehea':-  tbree  yearn, 
over  20  inches;  Ave  years,  over  18  Incbes;  lonr  years,  11  Incbes  oi;  iess. 

Fort  Robinson. — Average  for  twenty-two  years,  16,49  Incbes ;  two  years,  over 
2S  Inches;  seven  years,  over  18  Inches ;  four  yearn.  11  liichee  or  less. 

At  Fort  Robinson,  with  an  average  rainfall  of  10.40  inches,  which 
is  almost  below  the  minimum  for  crop  production,  they  have  had  over 
25  inches  for  two  years  out  of  the  past  twenty-two,  and  over  18  inches 
seven  years  out  of  the  twenty-two,  while  tliey  liave  had  11  inches  of 
rain  or  less  four  years.  There  is  no  exact  correlation  between  rainfall 
and  crop  production  in  this  region,  as  hot  winds  or  insects  may  easily 
destroy  the  crop  even  with  plenty  of  rainfall.  However,  we  know 
that  a  number  of  very  good  crops  have  been  raised  in  that  region,  as 
much  as  30  bushels  of  wheat  and  60  or  70  bushels  of  oats  within  the 
last  few  years,  and  there  seems  to  be  evidence  that  with  18  or  20  inciics 
of  rainfall  in  this  region  the  farmers  are  reasonably  sure  of  a  good 
crop.  On  that  basis  we  might  assume  that  at  Fort  Robinson  they 
have  had  seven  crops  in  the  last  twenty-two  years,  a  light  crop  a  num- 
ber of  other  years,  and  a  few  complete  failures.  At  Sidney  they  have 
had  sufficient  rainfall  for  a  crop  three  or  four  years  out  of  the  past 
ei^teen  and  a  number  of  failures,  while  at  Culbertson  it  would  seem 
that  they  have  had  sufficient  rainfall  for  a  crop  probably  half  the  time. 
Table  III  illustrates  in  a  more  graphic  way  the  variability  of  rainfall 
in  this  region,  both  for  the  crop  season  and  for  the  year. 
130 
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The  variability  of  rainfall  during  the  crop  season  is  from  41  per 
cent  to  48  per  cent  at  the  three  points  firat  mentioned,  while  it  is  21 
per  cent  to  33  per  cent  for  the  year.  It  will  also  be  seen  that  the  per 
cent  of  variability  is  48  at  Lincoln.-  However,  the  annual  rainfall  is 
28  inches  at  Lincoln  and  15^  inches  at  Kimball,  and  a  variability  of 
40  per  cent  makes  a  greater  difference  where  the  normal  rainfall  is 
really  below  the  minimum  necessary  for  crop  production  than  where 
the  rainfall  is  considerably  above  the  minimum.  For  comparison, 
the  variability  of  rainfall  at  several  other  well-known  points  is  also 
given.  The  great  uncertainty  of  crop  production  in  this  region  has 
resulted  in  a  type  of  farming  somewhat  peculiar  to  the  West  and  in 
some  ways  rather  a  practical  adaptation  to  the  conditions.  The  peo- 
ple of  this  region  are  not  shiftless,  but  are  iioth  practical  and  opti- 
mistic and  deserve  some  credit  for  their  ability  to  adapt  their  methods 
of  cultivation  to  a  climate  of  this  nature  and  be  able  to  succeed  as 
well  as  they  do.  The  principle  in  most  of  the  farming  seems  to  be  to 
put  as  little  expense  as  possible  into  the  farming  of  an  acre  of  ground- 
on  the  theory  that  if  rains  come  a  good  crop  will  be  produced  and  if 
I'ains  do  not  come  nothing  will  be  produced  under  any  conditions. 
This  enables  them  to  farm  more  extensively  and  to  cultivate  the  land 
at  one-third  to  one-half  as  much  expense  as  in  eastern  Nebraska ;  hence, 
if  they  secure  a  crop  one-half  or  one-third  of  the  time  it  is  produced 
almost  as  cheaply  as  a  crop  in  eastern  Nebraska.  Their  cheaper  cul- 
tivation is  due  partly  to  the  fact  that  weeds  are  less  troublesome  and 
partly  to  the  fact  that,  owing  to  the  drier  seasons,  the  soil  is  kept  in 
good  tilth  much  easier.  However,  this  should  not  be  too  encourag- 
ing, as  there  are  many  disadvantages  connected  with  securing  a  crop 
only  once  in  two  or  three  years  even  though  it  may  be  produced  as 
cheaply  as  a  crop  every  year.  However,  it  is  this  question  of  com- 
parative cost  of  production  under  different  conditions  and  with  dif- 
ferent systems  of  farming  that  really  tests  the  merits  of  the  case. 
The  western  farmers  are  now  practicing  an  extensive  ^stem  of  farm- 
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Ing,  but  a  good  deal  is  being  said  about  the  use  of  an  intensive  system 
of  most  extreme  type.  Just  how  far  we  shall  proceed  toward  the 
intensive  system  must  be  determined  solely  on  the  comparative  cost  of 
production  between  the  extensive  and  intensive  systems  of  farming 
under  western  conditions. 

In  regard  to  the  present  cost  of  producing  crops  in  the  more  humid 
and  in  the  drier  portions  of  the  State  it  is  not  easy  to  secure  reliable 
statistics.  Table  IV  shows  that  for  a  period  of  eleven  years,  from  1889 
to  1899,  inclusive,  it  cost  the  Standard  Cattle  Company,  at  Ames, 
Nebr.,  an  average  of  19  cents  a  bushel  to  produce  corn  on  an  annual 
area  of  about  2,000  acres. 

Table  IV.— Coat  of  prodiii-lag  mrn  at  .4«wn.  in 


Y«,r. 

Toul 

Yteld 

Total  oc-i. 

'k'™''' 

^r^r 

2.717 

Bnluh. 

«:» 

as.s 

W,«67.« 

ta.a< 

6.93 

CenU. 

9.m 

B5 

l■2,ol^8o 

!.»*; 

3S.1 

1^039.80 

8.28 

The  average  cost  per  acre  was  $6.28.  However,  the  annual  cost  per 
acre  varied  from  $3.28  to  $8.08,  and  it  will  be  noticed  that  the  cheapest 
com  was  produced  the  year  when  it  cost  most  per  acre,  and  the  next 
cheapest  com  when  it  cost  the  least  per  acre.  Since  these  data  were 
taken,  the  rent  of  the  land  and  the  price  of  labor  have  advanced  from 
25  to  50  per  cent,  so  that  com  in  the  same  region  at  present  would 
probably  cost  23  cents  or  24  cents  per  bushel  to  produce. 

A  few  years  ago  Mr.  Cobum  collected  data  from  fifty- four  counties 
in  eastern  Kansas  on  the  cost  of  producing  com.  He  showed  that  the 
average  cost  of  com  for  the  ten  years  previous  was  20J  cents  a  bushel. 
However,  the  rent  of  the  land  and  the  cost  of  labor  have  also  gone  up 
in  Kansas  about  the  same  as  in  Nebraska,  so  that,  if  data  were  col- 
lected now,  they  would  probably  show  that  com  in  Kansas  is  costing 
23  or  24  cents.  In  Table  V  I  have  attempted  to  compile  a  few  data 
showing  the  average  cost  of  production  of  crops  in  Kansas  and  Ne- 
braska. The  first  part  of  the  table  is  compiled  from  Mr.  Cobum's 
reports  for  the  years  1897  to  1906,  inclusive.  Nine  counties  were 
selected  in  northeastern  Kansas  and  nine  counties  in  northwestern 
Kansas. 
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Table  \.-~-Co»t  of  producing  corn  in  Kannas  and  Xebraska,  1897-1906,  incluHvc. 

AVERAGE   I.V  KANSAS. 
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]  Winter 
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Valuu  per  bushel. .. 
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£■1   g-i 

Xl>  NEBRASK.l 
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From  these  tables  it  will  be  seen  that  the  average  yield  of  corn  in 
northeastern  KanwuH  in  ten  years  has  been  20.3  bushels  per  uere,  anil 
for  the  nine  comities  in  northwestern  Kansas,  13.5  btishelij,  practically 
one-half  as  much.  The  average  price  per  bushel  in  western  Kansas 
has  been  about  2  cents  more,  and  the  average  value  per  acre  about 
one-half  as  much.  I  have  made  a  careful  estimate  of  the  cost  of  pro- 
ducing corn  in  eastern  and  western  Nebraska,  and  assuming  that  it 
costs  about  the  same  in  Kansas  I  use  this  to  get  the  average  cost  of 
production  in  eastern  and  western  Kansas.  My  figure  for  producing 
corn  in  eastern  Nebraska  is  $6,60,  counting  rent  at  $:i  per  acre ;  labor 
of  a  man,  $1  per  day;  of  man,  team,  and  tools,  pi  per  day. 

A  few  years  ago  Mr.  Coburn  made  an  estimate  of  $5,73  as  the  cost 
of  production  in  eastern  Kansas,  but  a.s  rent  of  land  and  hibor  were 
cheaper  it  is  certainly  more  than  that  to-day.  In  western  Nebraska  I 
have  estimated  the  cost  of  production  at  about  $3  per  acre.  This  dif- 
ference in  cost  is  due  largely  to  the  fact  that  they  list  more  and  plow 
much  less,  that  the  rent  of  land  is  about  $1..")0  cheaper  per  acre,  and 
that  fewer  cultivations  are  necessary  to  destroy  the  weeds.  Large 
tools  are  also  used,  and  the  ground  worked  more  rapidly.  I  believe 
that  $3  per  acre  is  a  fair  estimate.  On  this  basis  com  in  eastern 
Kansas  for  the  past  ten  years  has  cost  25  cents  a  bushel  and  corn  in 
western  Kansas  22  cents. 

Winter  wheat  has  averaged  15,6  bushels  for  eastern  Kansas  and 
9.77  bushels  for  western  Kansas,  about  three-fifths  as  much  for  tlie 
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west  as  for  the  east.  I  have  a^in  used  my  Nebraska  estimates 
for  the  cost  of  production  of  wheat  in  eastern  and  western  Nebraska. 
According  to  this  estimate  wheat  haa  cost  44  cents  per  bushel  in 
eastern  Kansas  and  45  cents  in  western  Kansas.  In  obtaining  the 
yield  per  acre  my  source  of  statistics  has  not  been  as  extensive  for 
Nebraska  as  for  Kansas,  but  I  have  made  as  close  an  estimate  as  pos- 
sible from  the  data  at  hand.  According  to  these  I  would  place  the 
cost  of  producing  com  at  20  cents  for  eastern  and  western  Nebraska 
and  wheat  at  40  cents  for  eastern  Nebraska  and  42  cents  for  western. 
I  think  there  probably  is  no  real  difference  in  cost  per  bushel  between 
Kansas  and  Nebraska,  but  I  am  using  the  best  statistics  I  can  secure. 

If  my  figures  are  at  all  reliable  they  show  that  at  present,  at  least 
for  the  period  of  the  last  ten  years,  com  and  wheat  have  been  pro- 
duced about  as  cheaply  per  bushel  in  western  Kansas  and  Nebraska 
as  they  have  in  the  eastern  part  of  those  States,  From  this  it 
would  seem  that  at  least  until  the  rent  of  land  increases  they  are 
doing  fairly  good  farming  in  the  western  sections.  It  must  not 
be  concluded,  however,  that  because  they  raise  grain  as  cheaply  by 
the  bushel  their  farming  is  as  profitable,  because  there  are  many 
disadvantages  with  raising  crops  only  a  part  of  the  time  as  com- 
pared with  raising  crops  every  year.  For  comparison,  I  desired  to 
(^tain  some  data  in  regard  to  cost  of  production  under  more  in- 
tensive farming  in  the  western  areas,  but  was  unable  to  find  such  data. 
It  is  to  be  regretted  that  some  such  data  are  not  at  hand,  for  upon 
the  cost  of  producticm  will  depend  the  development  of  the  intensive 
system  of  fanning. 

It  must  be  remembered  that  the  merits  of  a  system  of  farming  are 
not  determined  by  what  some  one  can  figure  out  ought  to  be  made 
by  it,  or  even  by  what  some  expert  is  able  to  accomplish-  For  exam- 
ple, anyone  ought  to  be  able  to  figure  out  with  the  stub  end  of  ti 
lead  pencil  that  farmers  in  eastern  Nebraska  should  raise  com  at 
15  cents  per  bushel,  and  a  few  farmers  are  doing  this,  but  it  does 
not  prove  that  the  average  fanner  has  the  ability  to  do  this.  Tn 
the  same  way,  while  some  of  the  intensive  systems  of  dry-land  farm- 
ing seem  all  right  in  theory,  we  can  not  judge  of  tlieir  merits  until 
thoroughly  tried  in  the  hands  of  farmers.  The  value  of  the  system 
depends  on  what  the  farmers  as  a  class  may  be  able  to  do  with  it. 
No  matter  how  good  the  system  may  be  in  theory  or  in  the  hands  of 
an  expert,  if  it  is  too  complicated  or  the  principles  are  too  diRicult 
to  grasp  by  the  average  farmer,  the  system  must  be  considered  im- 
practical. 

This  emphasizes  the  importance  of  collecting-accurate  data,  not 
only  on  the  coet  of  producing  farm  crops  under  average  methods 
of  farm  practice  but  under  more  intensive  systems  as  well. 
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By  It,  E.  IIa^kn,  AiiUlant  in  Dru-Lnnd  Agricullun;  Hny*  Hubntatiiin,  IhiyK,  Kann. 


The  long-continued  droughts  in  the  seiiiiaritl  belt  are  no  more  of  a 
proposition  than  the  exc-essive  winds.  Ak  a  rule  such  crops  a.s  wheat, 
barley,  rye,  sorghum,  cowpeas,  and  Kafir  com  will  withstand  a 
drought  of  six  weeks  to  two  months  fairly  well  if  there  is  no  wind. 
Alfalfa  will  grow  on  11  per  cent  of  water  in  the  first  3  feet,  retaining 
a  rich  green  color ;  two  hours  of  40-mile  wind  will  stop  all  growth  and 
cause  a  yellow  tinge  to  appear  on  the  leaves  with  18  to  20  per  cent  of 
water  in  the  soil  and  an  air  temperature  of  not  over  80°  F, 

There  has  been  much  written  to  explain  how  to  establish  a  soil 
mulch,  but  so  far  there  is  little  information  as  to  how  to  keep  it.  A 
dust  mulch  will  check  evaporation,  but  the  first  stiff  wind  will  blow 
the  mulch  away.  Because  this  fact  is  overlooked  land  is  being  sold  in 
western  Kansas  and  eastern  Colorado  for  $10  an  acre  which  i.s  really 
not  worth  $5.  The  clean-cultivated  land  at  Hays  blows  very  badly, 
each  spring,  as  the  records  show :  land  which  is  lightly  tilled  does  not 
suffer  much. 

The  following  is  the  cultivation  history  of  the  worst-blown  land  on 
the  reservation  this  spring: 

In  November,  1904,  the  land  was  plowed  and  harn)wed;  in  March 
it  was  again  harrowed  and  was  planted  to  spring  crops — wheat,  oats, 
and  barley.  The  part  of  the  field  west  of  the  road  was  disked  and 
harrowed  in  mid-April,  plowed  in  July,  and  harrowed  but  not 
packed,  as  heavy  rain  beat  it  down;  August  6  it  was  harrowed  to 
break  the  crust  and  kill  weeds;  September  30,  drilling  winter  wheat 
commenced. 

In  the  records  the  following  comments  are  noted : 

March  I,  1905. — During  the  three  days'  bigb  winds  this  whole  field  blowed 
badly  and  considerable  wheat  Ib  covered  because  of  the  flying  dirt  particles  hav- 
ing lodged  behind  sorghum  stalks  and  Id  low  places.  Wheat  plants  appear 
rather  sickly,  though  the  part  in  the  ground  Is  alive  and  thrifty. 

April  Zi,  I90S. — The  high  wind  of  tO'day  did  much  damage  to  all  spring  crops 
that  were  above  ground,  and  the  barley  and  spring  wheat  east  of  the  road  were 
affected  most  because  of  the  constant  drifting  of  particles  from  the  wheat  flelda 
op  the  vent  side  of  the  road. 
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Apra  26  to  90.— Wbere  wheat  Is  killed  the  ground  U  listed  to  cora. 

May  28  to  31. — Cultivated  with  a  S-dlsk  cultivator.  Weattier  is  dry.  Cultiva- 
tion completed  June  4. 

■    June  8  to  18. — Second  cultivation.    A  special  weeder  was  used  after  to  con- 
serve moisture;  completed  weeding  20tb. 

June  27  to  July  A— Cultivated  the  third  time. 

July  25.— Used  spiked  [ilank. 

July  2,1. — Rain  stopped  this  work. 

AuguH  i. — Commenced  using  one-horse  cultivator  between  rows  to  make 
mulch.    Cultivation  continued  until  crop  matured. 

March  8  to  10, 1907.- — Stalks  raked  and  burned  and  disking  commenced. 

February  18  to  20. — In  another  part  of  this  flat  the  fall-plowed  land  was  gone 
o'ver  with  a  disk  drill  having  press  wheels  on  to  prevent  blowing  and  drifting; 
wind  has  been  blowing  at  the  rate  of  K)  miles  for  a  day  or  two  and  part  of  the 
land  has  drifted. 

It  was  noted  from  time  to  time  that  rough-harrowed  land  or  that 
gone  over  in  an  east  and  west  direction  with  a  drill  did  not  blow 
much  in  a  40-mile  wind,  but  that  broken  by  a  special  harrow  did 
blow  some.  To  determine  the  real  value  of  rough  harrowing,  five 
2-'foot-square  plats  were  laid  off  side  by  side  on  the  hill  south  of  the 
evaporation  tank  and  the  plats  were  treated  as  follows;  No,  1  was  a 
check  plat,  its  surface  being  entirely  free  from  vegetation,  but  no 
cultivation  was  given.  No.  2  was  rough -harrowed  east  and  west,  but 
was  not  stirred  enough  to  make  the  dirt  fine.  No.  3  was  also  rough- 
harrowed,  but  the  cultivation  was  so  frequent  that  it  had  a  very  fine 
mulch.  No,  4  had  a  broken  crust  of  the  same  quality  as  No,  2,  but  was 
laid  smooth  instead  of  in  ridges.  No.  5  had  a  very  fine,  level,  mulch 
surface. 

In  a  30-mile  wind  no  blowing  of  any  consequeace  took  place, 
although  plat  Na  5  showed  signs  of  losing  dust;  in  a  35-mile  wind 
Nos.  *  and  5  both  blew  some.  In  a  40-mile  wind  Nos,  3,  4,  and  5  blew, 
and  the  mulch  from  No,  5  had  to  be  reestablished.  No  difference  in 
rate  of  blowing  could  be  detected  between  Nos.  4  and  5  until  the 
wind  dropped  to  30  or  35  miles,  when  No.  5  alone  lost  dirt.  In  a 
50-mile  wind  No.  2  showed  signs  of  blowing,  as  did  the  check  plat; 
in  a  57-mile  wind  all  four  cultivated  surfaces  blew  away,  but  the 
check  plat  blew  very  little.  The  conclusion  arrived  at  is  that  rough 
harrowing  has  no  great  advantage  in  a  high  wind. 

The  Department  of  Horticulture  has  a  small  timber  strip  which 
surpasses  anj-thing  for  blowing  the  writer  ever  saw.  It  runs  north 
and  south  along  the  fence  next  to  the  highway.  This  field  grew 
barley  in  1904,  and  about  the  middle  of  September  it  was  plowed  and 
harrowed.  A  number  of  lister  rows  were  opened,  tree  seeds  being 
dropped  and  covered  with  a  cultivator.  The  field  was  again  culti- 
vated in  April,  and  then  was  kept  continually  loose  with  hoe,  disk, 
cultivator,  a  tooth  and  slicing  harrow,  and  throughout  the  seaaon  had 
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s  heavy  dost  mulch.  The  duet  blew  from  this  in  clouds  and  drifted 
so  thickly  in  the  yard  west  of  the  boarding  house  as  to  kill  weeds 
and  grass  in  places. 

An  orchard  plowed  and  harrowed  this  spring,  then  planted  and 
intertilled,  has  not  suffered  from  blowing  as  yet.  The  main  tillage 
is  east  and  west.    This  field  was  a  big  weed  patch  last  year. 

Trees  do  not  start  readily  at  Hays,  but  cottonwood  and  honey 
locost  do  fairly  well,  and  where  trees  protect  the  south  side  of  a  field 
there  is  little  blowing  until  a  point  is  reached  several  rods  from  the 
protecting  belt.  Frequent  timber  belts  running  east  and  west,  plenty 
of  sod-forming  crops,  and  care  not  to  leave  a  smooth,  fine-grained 
surface  seem,  at  present  to  be  the  best  checks  to  this  trouble. 


^dbyGoogle 


ubjGoOglc 


PLANT  BREEUING  IN  CONJUNCTION  WITH  DRYLAND 
AGRICULTURE 

By  Li.  R.  Walpbon,  SuiieriHteudviit  Agricultural  SvbttalUin,  Dickingon,  N.  Dak. 


While  the  variety  testing,  plant  selection,  and  plant  breeding  car- 
ried on  at  the  various  experiment  stations  connected  with  the  semi- 
arid  belt  can  not  fail  to  be  of  much  benefit  to  our  cooperative  woik, 
yet  the  ground  may  not  be  entirely  covered  and  valuable  work  may 
be  undertaken  at  the  substations  in  immediate  connection  with  the 
different  cooperative  projects.  Any  work  of  this  character  must  be 
undertaken  seriously,  be  well  planned  In  advance,  and  funds  must  be 
set  aside  to  carry  it  out.  Obviously  the  work  should  be  of  as  simple 
a  nature  as  is  consistent  with  the  results  to  be  obtained.  Simple  and 
■well-tried  methods  applied  along  new  lines  may  produce  as  satisfac- 
tory results  as  though  more  modern  theories  were  used  with  a  less 
sure  hand. 

In  the  past  plant  breeding,  or  perhaps  more  properly  plant  selec- 
tioD,  has  been  devoted  mainly  to  an  increase  of  yield,  an  increase  of 
rust  resistance,  of  drought  resistance,  of  hardiness,  of  milling  quality, 
etc.,  and  while  these  qualities  are  desirable  and  even  necessary  in  i»nr 
work,  it  may  be  that  there  are  other  qualities  of  equal  value  to  be 
developed  in  grain.s  which  are  to  become  preeminently  suitable  for 
our  dry  areas.  Or  may  it  not  be  possible  that  some  of  the  qualities 
mentioned  are  really  complexes  which  by  appropiiate  methods  may 
be  analyzed  into  simpler  elements?  The  terms  vigor  and  hardiness 
may  mean  much  or  little,  dejjending  on  the  user's  standjM)int.  'W'e 
are  learning  that  the  term  "  drought  resistance '"  has  an  inci-easingly 
wider  meaning,  subjectively;  and  until  we  know  the  methods  by 
which  the  plant  may  overcome  lack  of  moisture  we  may  hope  to 
make  but  little  progress  by  selecting  along  this  line. 

What  are  some  of  the  difficulties  against  which  cereals  have  to  con- 
tend in  the  area  which  interests  us?  Surely  one  of  the  difficulties, 
though  not  the  chief,  is  the  cold  soil  which  the  spring-sown  grains 
find  ready  to  receive  them.  At  Dickinson  this  season  .sonic  grain 
scattered  from  the  thrasher  germinated  in  March  and  maintained  a 
successful  growth  until  the  first  of  June,  when  it  was  pastured,  being 
far  in  advance  of  grain  sown  in  early  April,  which  did  not  appear 
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above  ground  until  the  first  week  of  May.  This  gieat  difference  was 
evidently  due  ahnost  wholly  to  the  warmer  substratum  secured  to  the 
early  germinating  grain.  Now,  while  it  may  be  difficult  to  move  the 
mountain  Mahometward  by  warming  the  soU,  it  may  be  possible  to 
dislodge  Mahomet  by  modifying  our  grain.  At  any  rate  the  idea  is 
worth  thinking  about,  and  perhaps  acting  upon. 

In  a  variety  of  grain  is  it  not  possible  that  there  are  some  kernels 
which  will  start  at  a  lower  temperature  than  other  kernels!  From 
the  writer's  observation  upon  grain  sprouted  in  a  genninator  at  a 
rather  low  temperature  it  seems  very  probable  that  this  is  so.  Pro- 
ceeding on  this  assumption,  it  would  seem  but  a  simple  matter  to  run 
the  germinator  at  a  temperature  just  below  the  degree  necessary  to 
cause  germination  for  that  particular  variety,  and  from  several  thou- 
sand grains  there  may  be  one  hundred  which  start  at  this  lower  tem- 
perature. These  could  be  transplanted  to  the  open  ground  and  selec- 
tion could  then  be  made  for  yield  and  other  qualities.  The  next  year 
the  selected  grains  could  be  put  through  the  same  or  a  more  exacting 
germinator  test  and  the  work  continued  as  long  as  desired. 

From  the  writer's  observation  on  the  germination  of  certain  weed 
seeds,  it  seems  reasonable  to  suppose  that  the  germinating  tempera- 
ture point  varies  widely  with  the  seed  of  any  one  species  and  that 
those  which  germinate  at  the  lower  temperature  are  more  frostproof 
than  the  remainder.  If  this  should  be  found  to  be  true  of  grains,  we 
would  be  developing  not  only  a  strain  that  gerniinates  at  a  low  tem- 
perature, hut  one  that  is  frost  resistant  also— a  valuable  desideratum. 

We  need  not  only  a  grain  having  the  above  germinating  characters, 
but  one  that  will  germinate  with  a  minimum  amount  of  moisture. 
The  ground  at  planting  time  in  the  seniiarid  regions  is  apt  to  contain 
less  than  the  optimum  water  content  for  germination.  A  grain  that 
would  accommodate  itself  to  the  drier  conditions  would  aid  the 
farmer  in  making  good  in  his  struggle  for  maintenance.  It  would 
seem  feasible  to  fit  up  a  germinator  having  the  moisture  content 
under  control.  In  such  a  germinator,  having  the  moisture  content 
Just  below  the  minimum  for  germination,  there  could  be  selected 
grains  or  seedlings  requiring  the  minimum  amount  of  moisture. 
Such  seedlings  could  then  be  planted  out 

These  ideas  could  be  carried  out  in  a  limited  manner  by  purely  out- 
of-door  methods,  but  the  work  would  be  under  better  control  and  re- 
sults would  be  attained  more  rapidly  if  the  most  essential  portion  of 
the  work  were  carried  on  inside.  Perhaps  a  method  moi-e  suitable 
than  that  of  the  seed  germinator  would  be  tJiat  of  a  small  glasshouse 
the  temperature  of  which  could  be  controlled.  In  such  a  place  the 
plants  could  be  started  at  the  minimum  temperature  and  later  trans- 
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planted.  In  other  beds,  with  the  moisture  content  kept  at  certain  per- 
centages, seeds  could  be  sown  and  the  desired  seedlings  could  be  trans- 
planted and  treated  as  seemed  best.  In  canning  out  the  above  sug- 
gestions  the  idea  of  using  the  various  methods  in  combination  readily 
comes  to  mind. 

Wliile  the  difficulties  attending  plant  selection  carried  on  along  the 
lines  indicated  are  of  some  importance,  yet  it  Is  belieyed  that  they 
are  not  insuperable,  even  to  the  substations.  Furthermore,  the  bene- 
ficial results  accruing  should  prove  of  much  importance,  not  only  as 
an  end  in  themselves,  but  for  the  light  that  would  be  thrown  upon 
other  problems  now  scarcely  guessed  at. 
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RATE  OF  SOWING  DURUM  WHEAT. 

By  Ii,  B.  WAiJ>Bon,  Buperintendenl,  AffrieultunU  Sitbttation,  Dickinton,  il.  Dale.' 


The  Ktatement  is  often  made,  by  scientigts  as  well  as  by  farmers, 
that  in  sowing  dnrum  wheats  the  drill  should  be  set  to  sow  more  than 
if  sowing  Fife  or  Hliiestem  wheats.  This  statement  seems  to  be 
based  on  three  assumptions:  (1)  That  the  grains,  being  larger,  feed 
more  slowly  through  the  drill;  (2)  that  the  grains,  being  larger,  a 
greater  volume  per  acre  is  needed  in  order  that  as  many  grains  per 
acre  be  sown  as  of  the  common  wheats;  (3)  that  as  the  durums  stool 
less,  they  need  to  be  sown  more  thickly  in  order  that  as  many  heads 
per  given  area  may  be  produced  as  in  the  case  of  the  common  wheats. 
These  postulates  overlap  somewhat  and  can  not  all  be  used  in  the 
same  argument. 

Recently  the  author  has  made  a  little  study  with  a  view  to  testing 
the  soundness  of  the  practices  derived  from  the  above  conclusions 
and  also  of  the  conclusions  themselves.  Two  varieties  of  wheat  were 
selected — Kubnnka  and  Rysting's  Fife.  The  Kiibanka  weiglied  63 
pounds  and  the  Fife  61  pounds  to  the  bushel.  Ten  grams  of  eacli 
variety  were  weighed,  and  in  the  durum  sample  there  were  found  247 
grains,  as  against  304  grains  in  the  Fife  sample.  This  is  an  excess  of 
23  per  cent  of  the  Fife  grains  over  durum  for  a  given  weight  and  only 
a  fraction  less  than  23  per  cent  for  a  given  volume. 

Equal  quantities — about  5  pounds  each — of  the  two  varieties  were 
weighed  out  and  each  sample  was  placed  in  one  half  of  a  6- foot  drill 
having  but  one  feed.  The  drill  was  set  to  sow  0  pecks  of  common 
wheat.  Enough  revolutions  of  the  shaft  were  made  to  sow  one- 
twentieth  of  an  acre.  The  wheat  that  passed  through  the  hose  was 
collected  and  weighed.  It  was  found  that  of  the  Knbanka  there  were 
1,088  grams  and  of  the  Fife  1,079  grams  that  had  passed  through 
the  drill,  a  difference  of  less  than  1  per  cent,  although  it  was  found 
that  the  durum  grains  were  123  per  cent  the  size  of  the  Fife  grains. 
It  thus  appears  that  under  the  conditions  given,  the  two  wheats  feed 
at  about  the  same  rate.  If  this  holds  generally,  the  first  assumption 
is  unfoundeil. 

The  second  statement  is  self -evidently  true;  but  is  it  necessarj'  that 
more  grains,  or  even  as  many  grains,  of  the  durum  be  sown  [)er  aci-e 
as  of  the  Fife  in  order  to  produce  the  best  results?     It  is  true  that 
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the  durums  stool  leas,  but  is  it  necessary  that  they  stool  so  much  as 
the  Fifes  or  Bluestems  to  produce  as  much  per  stool  t  Are  there  no 
other  factors  entering  that  tend  to  offset  the  deficiency  in  stooling! 
In  an  attempt  to  answer  this  question  in  part,  weighings  may  be 
given  of  some  stools  of  these  two  varieties.  They  were  grown  in 
nursery  plats  under  similar  conditions,  except  that  the  Fife  wheat 
was  sown  twelve  days  later  than  the  durum.  Six  durum  stools  and 
seven  Fife  stools  were  selected  on  the  basis  of  genera!  quality — pri- 
marily yield  as  expressed  by  stooling.  Of  the  durum,  the  six  stools 
averaged  t.3  heads  to  the  stool.  The  shelled  grain  averaged  10.11 
grams  per  stool.  The  seven  best  stools  of  the  Fife  averaged  6.8  heads 
per  stool  and  the  shelled  grain  averaged  6.62  grams  per  stool.  The 
shelled  grain  per  durum  stool  thus  shows  itself  to  be  52  per  cent 
greater  than  similar  grain  from  the  Fife  stools.  The  durum  grain 
yielded  on  an  average  2.35  grams  per  head,  while  the  Fife  wheat 
yielded  but  0.97  gram  per  head,  an  excess  of  over  140  per  cent 
in  favor  of  the  durum.  To  put  the  matter  more  concretely,  in 
order  to  produce  a  crop  of  30  bushels  per  acre  it  would  require 
a  stand,  according  to  the  figures  given,  of  16  stools  of  the  Ku- 
banka  wheat  per  square  yard,  as  against  25  stools  of  the  Rysting's 
Fife.  If  we  were  to  do  any  a  priori  reasoning  from  these  figures, 
the  conclusion  certainly  would  not  be  that  the  durum  wheat  needs 
to  be  sown  the  .more  thickly — rather  the  reverse.  While  the  data 
given  do  not  aid  us  materially  in  field  practice,  they  serve  to  brush 
awaj  certain  deductive  conclusions  and  preconceived  notions  that 
might  prevent  a  good  understanding  of  the  subject.  There  may  be 
reasons  for  thicker  sowing  of  tJie  durum,  but  it  is  scarcely  possible 
that  they  lie  along  the  lines  indicated  at  the  beginning  of  (his  pai>er. 
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FRUIT  GROWING  ON  THE  PLAINS. 

By  J.  E.  Fayke,  Supcrinteadenl,  Agricultural  Subitallon,  Citron,  Colo. 


One  who  has  been  accustomed  to  going  to  the  orchard  or  fruit  gar- 
den and  eating  fruit  fresh  from  the  trees  can  hardly  imagine  that  it 
would  be  possible  to  live  and  raise  a  family  without  using  fruit  of 
some  kind  as  an  article  of  diet.  Wben  fruit  is  shipped  a  long  dis- 
tance it  is  never  as  good  as  the  fruit  wbich  one  would  select  from  his 
own  orchard,  while  the  prices  which  must  be  paid  for  the  inferior 
article  which  the  stores  occasionally  have  for  sale  are  prohibitrn  to 
the  average  settler  who  files  on  a  claim  and  attempts  to  eke  onk  an 
existence  for  himself  and  family.  So  if  the  children  of  the  Plains 
conntry  are  to  have  as  much  fruit  as  they  should  have  it  muit'  be 
raised  at  home. 

The  Plains  country  is  likely  to  be  settled  by  people  who  can  not 
get  a  foothold  where  land  is  high  priced.  They  must  learn  to  farm 
under  conditions  as  they  exist.  They  must  find  drought- resistant 
crops  for  extensive  use,  and  must  learn  to  create  suitable  conditions 
f()r  the  production  of  their  favorite  fruits  and  vegetables  which  are 
not  drought  resistant.  In  other  words,  they  must  adapt  themselves 
to  ctmditions  and  learn  to  create  environments  suitable  for  some 
plants  which  can  not  be  grown  in  the  community  under  natural  con- 
ditions or  ordinary  methods  of  culture. 

The  agriculturists  and  agronomists  are  all  working  and  studying 
to  find  or  produce  drought- resistant  grains,  grasses,  and  fruits.  But 
I  contend  that  these  would  avail  but  little  if  we  could  not  find 
"drought-resistant"  settlers  who  are  willing  to  live  in  the  country 
and  demonstrate  their  value. 

I  have  found  that  the  quality  of  drought  resistance  is  not  confined 
to  the  settlers  from  any  State  or  nation.  It  seems  to  be  an  individual 
trait  instead  of  a  quality  of  race  or  country.  The  man  who  can  adapt 
himself  to  the  conditions  and  do  the  ri^t  work  at  the  proper  time 
succeeds  in  maintaining  himself,  and  those  who  do  not  do  this  fail. 
It  is  argued  and  has  been  argued  that  it  does  not  pay  to  try  to 
grow  fruit  and  vegetables  on  the  Plains  because  they  can  be  bought 
cheaper  than  they  can  be  raised.  But  I  have  noticed  that  those  who 
talk  that  way  have  a  very  small  variety  of  vegetables  on  their  tables 
and  that  they  seldom  eat  fruit  of  any  kind,  except  the  cheapest  kind 
■>f  dried  Avit;  unless  perchance  the  man  happens  to  be  owner  of  a 
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large  ranch  from  which  a  few  hundred  "  feeders  "  are  annually  m\d. 
Even  the  wealthiest  ranchmen  fail  to  find  good  fruit  and  vegetables 
on  the  market  at  all  times,  and  they  can  supply  themselves  only  by 
maintaining  an  orchard  and  garden  for  the  production  of  their  own 
supplies  of  this  kind. 

Fruit  growing,  gardening,  and  forestry  as  practiced  by  the  ordi- 
nary farmer  or  ranchman  are  business  propositions  which  it  is  impos- 
sible to  demonstrate  will  pay  in  dollars  and  cents  for  all  the  work 
put  into  them.  But  as  a  factor  in  home  building  it  certainly  is  easily 
shown  that  a  good  supply  of  fresh  vegetables  and  fruits  is  worth  all 
it  costs  in  labor  and  money,  especially  when  one  must  either  produce 
his  own  supply  or  go  without. 

Farming  as  practiced  by  the  majority  of  men  owning  the  land 
which  they  use  is  a  home-building  proposition  instead  of  a  business 
venture.  Some  men  I  have  known  whose  annual  production  would 
not  average  $500  cash  market  value  per  year  have  lived  on  the  Plains 
and  raised  large  families.  As  wages  for  a  man  and  his  wife  and 
children,  all  working  hard,  this  does  not  seem  like  a  business  propo- 
sition. But  the  same  man,  if  placed  in  some  factory,  would  have  to 
earn  all  the  income,  and  he  would  not  earn  any  more  than  the  family 
earns  on  the  drought-stricken  prairie.  If  the  father  was  employe<l 
in  a  factory  the  children  would  miss  the  sturdy  training  in  thrift 
and  industry  that  helping  with  the  stock  and  doing  farm  work  give. 
So,  while  at  first  the  settler  may  appear  to  be  playing  a  losing  game, 
when  we  consider  ultimate  aims  he  has  probably  done  more  for  his 
family  and  for  society  at  large  by  raising  a  few  honest,  industrious 
men  and  women,  who  will  also  be  "  drought  resistant,"  than  he  could 
do  in  any  other  way.  and  they  wilt  be  able  to  give  efficient  aid  in 
conquering  the  remainder  of  the  American  desert. 

Introduced  trees  and  shrubs  which  have  been  tested  have  often 
given  results  not  on  account  of  drought-resistant  qualities  but  because 
their  fruit  grew  and  ripened  during  the  part  of  the  year  when  humid 
conditions  existed. 

Cherries,  plums,  and  gooseberries  have  usually  produced  well. 
Only  standard  varieties  of  these  have  been  tested  by  the  writer,  and 
it  is  his  belief  that  they  have  succeeded  because  they  make  their 
growth  of  fruit  before  July  1,  or  before  the  usual  time  of  drought. 
The  Russian  mulberry  can.  also  be  depended  upon  to  produce  con- 
siderable fruit,  which  gives  much  pleasure  to  birds  and  children,  and 
several  varieties  produced  fruit  at  Cheyenne  Wells.  The  sand  cherry 
and  the  wild  black  currant  are  found  native  in  many  parts  of  the 
Plains  area.  These  also  grow  their  fruit  mainly  during  the  humid 
parts  of  the  year.  Apples  have  not  been  successfully  grown  without 
irrigation,  except  during  periods  of  excessive  rainfall.  Apple  trees 
have  been  grown  in  many  places  on  the  Plains  by  careful  tillage,  but 
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nearly  every  year  there  is  a  time  when  the  fruit  is  injured  by  drought. 
If  the  owner  is  prepared  to  give  the  trees  a  good  irrigation  at  these 
critical  times,  they  will  produce  good  fruit.  Otherwise  much  of  the 
fruit  falls  and  that  which  remains  does  not  ripen  properly,  but 
withers  and  never  has  a  good  flavor. 

As  water  is  necessary  for  trees  or  gardens,  these  should  be  located 
where  it  will  be  possible  to  give  the  trees  extra  water  in  Kome  way 
and  also  guard  against  an  accumulation  of  excess  water  about  their 
roots  in  times  of  heavy  rainfall.  The  ideal  location  for  an  orchard  is 
on  a  slope  adjoining  permanent  pasture  land,  where  the  storm  water 
may  be  carried  to  ditches  made  just  above  the  rows  of  trees  and  dis- 
tributed automatically  during  the  storm,  each  tree  to  have  a  hole  just 
above  it  on  the  slope,  which  will  be  filled  from  the  prairie  flood  water. 
This    method    is  ' 

shown  in  the  map 
of  James  Howell's 
orchard,  which  is 
situated  near  Flag- 
ler, Colo.  (See  fig. 
I.)  The  mistake  of 
not  providing  for 
drainage  is  shown 
in  the  same  or- 
chard. The  trees 
planted  in  the  creek 
bed  below  the  dam 
were  much  dam- 
aged by  extra  water 
during  a  season  of  excessive  rainfall.  During  dry  years  they  did 
well,  but  when  a  series  of  years  having  abnormal  rainfall  came  many 
trees  planted  in  the  old  creek  bed  died. 

Having  chosen  the  location,  the  next  thing  to  consider  is  the  prep- 
aration of  the  land.  Two  extreme  methods  have  been  practiced,  both 
with  fair  success.  One  is  merely  to  dig  holes  for  the  trees  and  set 
them  in  the  sod;  the  other  is  to  plow  the  land  several  times  during 
one  year,  each  time  a  little  deeper,  and  again  in  the  spring  just  before 
planting.  At  this  last  plowing  the  tract  is  plowed  in  narrow  lands, 
so  that  each  row  of  trees  will  be  planted  in  a  dead  furrow.  Holes  are 
dug  and  the  trees  set  carefully  with  roots  naturally  spread.  The  top 
soil  should  be  thrown  in  first  and  carefully  packed.  Trees  .should  not 
be  set  when  the  ground  is  wet.  The  trees  should  be  set  and  covered  a 
little  deeper  than  they  were  in  the  nursery  row.  The  holes  should  be 
deep  enough  to  be  left  with  about  6  inches  unfilled.  This,  with  the 
furrow  in  which  the  holes  were  dug,  will  make  a  reservoir  for  holding 
storm  water  until  it  can  sink  into  the  ground.     The  trees  planted 
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should  be  triramed  so  as  to  balance  the  root  system  and  the  top.  Cut 
off  all  bruised  roots  and  limbs  and  leave  the  limbs  which  are  in  posi- 
tion to  make  each  tree  well  balanced.  Pruning  in  after  years  will 
be  likely  confined  to  cutting  out  interfering  branches.  Each  year 
more  wood  will  be  cut  out,  until  after  a  few  years  a  wagon  load  of 
brush  will  be  cut  from  an  acre  of  apple  trees  each  year.    Pruning 

should  be  done  just 
before  the  growth 
starts  in  the  spring, 
so  that  the  wounds 
will  quickly  heal 
before  they  are  ex- 
posed to  dry,  cold 
winds. 

The  orchard 
should  be  culti- 
vated carefully,  so 
as  to  keep  the 
weeds  down  nnd 
preserve  a  soil 
mulch.  The  di.sk 
harrow  is  probably 
the  best  tool  we 
have  for  main- 
taining a  deep 
soil  mulch.  The 
smoothing  harrow 
used  with  teeth  set 
slanting  forward 
is  good  for  main- 
taining a  moder- 
ately deep  mulch. 
I  have  always  be- 
gun cultivation 
I  early  in  March  and 
stopped  by  August 
15.  Some  years  the  orchard  was  not  cultivated  after  July  31.  Fre- 
quency of  cultivation  depended  upon  rainfall.  The  tool  used  for  any 
cultivation  also  depended  upon  the  condition  of  the  ground.  I  never 
tried  a  cover  crop,  as  I  had  the  care  of  one  orchard  only  eight  years, 
and  it  grew  well  under  clean  culture  and  was  not  large  enough  to 
make  any  tests  which  would  have  been  of  any  value. 

The  fruit  garden  should  not  be  extensive,  but  should  include  enough 
trees  of  each  kind  to  furnish  a  succession  during  the  summer  and  an 
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abundant  supply  for  winter  use.  It  should  be  Kurrounded  by  a  wind- 
break of  hardy  trees.  I  would  now  plant  three  rows  of  hardy  trees 
8  feet  apart  each  way  if  I  were  planning  a  garden.  I  would  use  Rus- 
sian mulberry,  black  locust,  and  wild  Russian  olive  for  making  the 
shelter  belt.  The  black  locust  and  wild  olive  are  ornamental  trees, 
and  the  Russian  mulberry  bears  fruit  which  is  quite  acceptable  to  the 
bird  friends  and  children. 

The  work  done  in  testing  frnit  trees  has  been  pioneer  work  only. 
It  has  been  demonstrated  that  fruit  trees  will  grow  in  the  Plains 
country  if  cared  for  properly.  Variety  tests  should  follow.  We 
have  produced  good 
crops  of  Weaver. 
Minor,  and  Wolf 
plums ;  also  good 
crops  of  Early 
Richmond,  Early 
May,  and  English 
Mb  relic  cherries. 
The  Downing  goose- 
berry has  done  well. 
Apples  of  standard 
sorts,  as  Ben  Davis, 
Missouri  Pippin, 
Winesap,  and  Duch- 
ess of  Oldenburg 
have  all  thrived  and 
have  home  a  few 
good  crops.  Peaches 
have  often  winter- 
killed. KO  if  any  of 
them  are  raised 
hardy  sorts  must  fio. 
be  imported  or  the 
trees  must  be  covered  during  the  winter.  Apricots  make  beautiful 
trees,  but  they  nearly  always  blossom  too  soon  in  the  spring  to  pro- 
duce a  crop  of  fruit.  Standard  grape  varieties,  such  as  Concord  and 
Delaware,  produce  vegetative  growth^  but  seldom  fruit. 

After  protection  from  the  storms,  the  most  important  consideration 
in  the  production  of  fruit  is  a  certain  water  supply  in  time  of  need. 
Some  try  to  store  this  in  the  soil  by  cultivation,  and  when  storm 
water  can  be  drained  from  other  land  onto  the  fruit  garden  this 
method  is  a  success.  But  during  dry  years  trees  suffer  if  they  get 
only  the  water  that  can  be  saved  from  the  rain  which  falls  upon  the 
space  occupied  by  the  orchard, 
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Another  method  is  by  irrigating  from  wells.  Some  uae  a  combi- 
nation of  these  two  methods. 

In  the  accompanying  illustrations  are  shown  some  methods  of 
getting  extra  water  for  the  fruit  garden.  Figure  2  shows  a  simple 
method  of  catching  the  water  from  a  hillside  and  storing  it  in  a 
buffalo  wallow  situated  above  the  garden.  This  reservoir  is  fed  by 
a  deep-trodden  cattle  path.  It  holds  water  for  several  days  and  th^ 
is  put  upon  the  garden  where  it  is  most  needed. 

Figure  1  shows  a  more  complicated  system  involving  the  same  gen- 
eral plan  and  used  in  cfHnbination  with  a  well,  so  that  if  the  storm 
M'ater  does  not  come  at  the  right  time  the  trees  may  be  watered  from 

the  well.  This 
garden  is  located 
near  Fiagler, 
Colo.  The  res- 
ervoir on  the 
hill  is  fed  from 
the  prairie  1)y 
throwing  a  dam 
across  the  head 
of  an  arroyo  or 
gully  and  mak- 
ing a  ditch  fnnn 
above  the  dam 
to  the  reservoir. 
The  same  ar- 
royo is  dammed 
lower  down  and 
turned  out  of  its 
course,  leaving 
the  old  chan- 
nel dry  but  sub- 
practiced  by  JobD  irrigated  from 
the  pond  above 

the  dam.  Trees  were  planted  in  the  old  chamiel,  but  the  wet  years  of 
1904  and  1^5  caused  them  to  be  much  damaged  by  too  much  water 
standing  about  their  roots  and  many  of  them  died.  During  the  dry 
years  these  trees  did  well.  The  trees  planted  upon  the  slope  get  the 
storm  water  from  the  higher  land  and  the  holes  above  the  trees  on  the 
plope  are  often  filled.  This  extra  water,  combined  with  good  cultiva- 
tion, has  kept  the  trees  on  the  slope  in  good  condition  and  able  to  bear 
fruit  every  year,  although  the  crop  is  sometimes  destroyed  by  hail. 
This  fruit  garden  was  set  out  about  fifteen  years  ago  and  drought 
has  caused  no  failures  there. 
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Figure  3  shows  another  combination  of  the  use  of  storm  water,  with 
windmill  irrigation.  This  is  a  commercial  fruit  and  vegetable  garden. 
It  is  located  near  Akron,  Colo,,  and  the  owner  has  supplied  the  com- 
munity with  vegetables  and  small  fruit  for  several  years.  The  storm 
water  is  used  to  water  the  trees  and  large  crops,  while  the  water 
from  the  wells  is  stored  and  used  for  watering  vegetables.  This 
garden  has  furnished  an  income  of  about  $800  a  year,  besides  the  ice 
crop  from  the  reservoir,  which  often  amounts  to  $500  a  year. 

Figure  4  shows  a  type  of  windmill  irrigation  plant  of  which  there 
are  many  on  the  Plains.  The  one  chosen  belongs  to  a  pioneer  in  this 
line,  Mr.  John  Rose,  who  is  located  near  Seibert,  Colo.  Mr.  Rose  be- 
gan with  one  well  and  no  mill.  Later  a  mill  was  obtained,  but  blew 
down,  and  until  it  was  put  up  again,  several  weeks  later,  Mrs.  Rose 
pumped  water  by  hand  five  hours  every  day  in  order  to  save  her 
strawberries  and  trees.  This  garden  was  only  a  few  square  rods  in 
extent  at  first,  but  it  was  extended  as  experience  dictated  until  now 
three  wells  water  about  three  acres.  Mrs.  Rose  says  that  the  little 
fruit  garden  enabled  the  family  to  live  when  they  would  have  been 
compelled  to  leave  if  their  garden  had  not  been  a  success.  Many  of 
their  neighbors  sneered  at  the  "  little  patch  "  at  first,  but  now,  after 
eighteen  years  of  demonstration,  every  settler  within  10  miles  of 
Mr.  Rose  has  a  small  fruit  garden,  and  they  have  nearly  all  obtained 
strawberry  plants  from  that  pioneer  fruit  farmer. 

There  is  no  doubt  that  every  man  can  have  a  fruit  garden  if  he  is 
willing  to  make  sacrifices  to  start  it  and  care  for  it ;  but  he  must  re- 
member to  make  conditions  to  suit  the  plants,  instead  of  trying  to 
change  the  plants  to  drought-resistant  varieties. 
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OKLAHOMA  ROTATIONS  AND  THEIR  RELATION  TO  SOIL- 
CULTURE  WORK. 

jy  L>  A.  MooBHonBE,  Agronomitt,  Oklahoma  Affricultvral  Experiment  Station, 
Stfllteater,  Okla. 


Rotation  of  crops  in  agriculture  and  horticulture  has  been  de&ned 
as  the  system  or  practice  of  growing  a  recurring  series  of  different 
annual  crops  upon  the  same  piece  of  land.  The  system  is  based  on 
the  fact  that  various  crops  not  only  require  but  absorb  different  quan- 
tities of  the  mineral  constituents  of  the  soil;  hence,  if  one  crop  is 
grown  continuously  upon  the  same  section  of  land  for  a  period  of 
years  and  one  of  the  essential  elements  is  drawn  upon  to  an  excessive 
degree,  It  is  evident  that  unless  the  supply  of  this  constituent  is  pres- 
ent in  unlimited  quantities,  the  plant  food  elements  will  be  thrown 
out  of  balance  and  low  crop  yields  will  result.  Sir  Henry  Gilbert, 
in  presenting  a  review  of  the  rotation  experiments  at  the  Kotham- 
sted  station,  gives  us  the  following  definition: 

If  I  had  to  define  the  practice  of  rotation  of  crops  as  followed  In  oar  own 
country  ( England  )~iDdced.  orer  large  portions  of  Eairope — In  the  fewest  possi- 
ble words,  I  should  say  that  It  conelats  In  the  alternation  of  root  crops  and  of 
leguminous  crops  with  cereals.  In  the  United  States,  however.  It  Is  s  gramin- 
eous crop  (maize)  which  largely  tnkee'the  place  of  the  root  crops  In  Europe. 

The  same  writer  also  makes  the  following  observations : 

The  cereals  constltuttng  such  a  rery  Important  element  of  humsn  food,  It  was 
natural  that  they  should  be  grown  almost  continuously  so  long  as  the  land 
would  yield  remunerative  crops.  Hence,  the  history  of  agriculture,  not  only  In 
our  own  country  but  in  others  where  these  crops  were  of  high  relative  value, 
atiowB  that  It  very  generally  came  to  be  the  custom  to  grow  them  for  a  number 
of  years  In  succession  and  then  to  have  recourse  to  bare  fallow,  or  Id  some 
cases  to  abandon  the  land  to  the  growth  of  rough  and  weedy  herbage,  afFordIng 
Bcanty  food  for  domestic  animals. 

This  is  precisely  the  history  of  agriculture  in  this  country.  First, 
the  one-crop  system  constitutes  the  sole  arrangement  for  the  farm; 
then  a  reduction  in  yield  necessitates  some  modification,  and  we  note 
that  an  abandoned  farm  is  the  final  outcome.  History  must  not  repeat 
itself  in  the  West.  With  all  our  modem  ideas  in  the  realm  of  chem- 
istry, with  new  light  in  the  field  of  biology,  and  with  a  mass  of  experi- 
mental data  from  the  physical  laboratory,  where  the  soil  is  carefully 
studied,  the  problems  which  are  confronting  the  agriculturist  of  the 
West  should  not  go  unsolved.    It  is  my  belief  that  we  are  coming 
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lo  a  plane  where  more  substantial  experimental  work  can  be  planned 
and  carried  into  effect,  but  this  fact  should  not  lead  us  to  relax  our 
efforts  or  to  conclude  that  the  goal  has  been  reached,  for  it  appears  to 
me  that  we  are  merely  commencing  to  grasp  first  principles. 

Several  reasons  may  be  advanced  in  favor  of  a  well-planned  rotation. 
In  the  first  place,  the  adopti<Hi  of  such  a  ^stem  will  enable  the  hus- 
bandman to  distribute  the  farm  labor  throughout  the  greater  part  of 
the  year;  thus  men  who  were  formerly  engaged  for  short  periods  will 
be  given  continuous  employment.  Again,  a  variety  of  crops,  marketed 
at  different  periods  of  the  year,  gives  a  steady  and  regular  income  to 
the  farmer,  and,  as  a  matter  of  fact,  he  will  be  able  to  manipulate  his 
affairs  with  a  smaller  capital.  Success  in  commercial  life  depends  to 
a  great  extent  on  the  business  management,  and  this  is  also  true  in 
r^;ard  to  agricultural  pursuits.  A  good  rotation  affords  an  oppor- 
tunity for  making  regular  applications  of  farm  manure  on  the  respec- 
tive areas;  hence,  the  fertility  of  the  sml  will  not  deteriorate  as 
rapidly  as  under  the  one-crop  system,  whore  manure  is  added  spar- 
ingly; moreover,  clean-culture  crops  can  alternate  with  uncultivated 
crops  and  weeds  may  be 'held  in  check  quite  effectively.  These  and 
other  reasons  which  might  be  given  are  decidedly  in  favor  of  a 
definite  system  in  the  order  of  cropping. 

One  of  the  first  questions  which  comes  to  us  in  making  soggestiona 
for  the  farmers  of  the  West  is  this : "  What  factors  should  be  obser\'ed 
in  planning  a  rotation  ?  "  This  question  can  not  be  answered  for  us 
from  the  standpoint  of  the  eastern  farmer,  althou^  the  latter  mi^t 
receive  instruction  by  observing  western  methods,  and  we  can  un- 
doubtedly profit  by  investigating  his  plans.  It  is  possible  that  s<Bne 
of  our  failures  in  the  semiarid  region  have  been  due  largely  to  a  strict 
adherence  to  some  local  ideas  which  have  been  imbibed  under  entirely 
different  surroundings.  The  newcomer  must  learn  to  adapt  himself 
to  new  conditions,  and  in  order  to  do  this  successfully  a  study  of  the 
past  history  of  this  great  area  will  be  imperative.  The  oonservatt<Hi 
of  soil  moisture  is  an  important  item ;  thus,  if  maximum  returns  are 
to  be  secured,  this  factor  mu^  be  reckoned  with  in  the  arrangement  of 
our  rotation. 

In  discussing  these  factors  it  will  be  necessary  for  me  to  confine 
my  attention  to  data  which  have  been  collected  during  the  past  ten 
years  at  the  Oklahoma  Agricultural  Experiment  Station.  The  rain- 
fall for  this  point  is  much  higher  than  the  rainfall  which  is  reported 
for  western  parts  of  the  territory;  however,  if  any  general  deductions 
can  be  made  in  a  study  of  our  records  for  this  county,  a  few  of  these 
lessons  may  be  applicable  under  western  conditions. 

In  the  first  place,  let  us  consider  the  precipitation  throughout  a 
period  of  years,  and  perchance  we  may  determine  the  relation  between 
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the  rainfall  and  our  crop  systems.  Our  records  are  complete  for  the 
years  1896  to  1906,  inclusive;  and  the  monthly  distribution  for  this 
period  is  given  for  two  five-year  periods.  The  average  for  the  first 
five  years — 1896-1900 — is  given  in  Table  I,  while  the  average  for  the 
second  period— 1901-1905— is  given  in  Table  II.  The  latter  table 
also  contains  a  ten-year  average.  The  report  blanks  from  which  these 
figures  were  taken  were  apparently  incomplete  for  the  years  1893  to 
1895,  inclusive,  consequently  it  would  hardly  be  correct  to  make  any 
nnnment  for  this  period. 
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The  smowfall  for  this  five-year  period  was  not  excessive,  and  yet 
there  was  sufficient  to  furnish  at  times  a  fair  supply  of  moisture 
for  the  soil.  It  should  be  noted  that  almost  the  entire  quantity  of 
water  falling  in  the  form  of  snow  eventually-  passes  into  the  soil, 
because  the  time  required  to  melt  the  snow  generally  exceeds  one 
or  two  days,  and  if  the  material  is  not  carried  from  the  field  by 
high  winds  some  addition  is  made  to  the  capillary  water  of  the  sur- 
face and  subsurface  area.  The  distribution  for  the  period  was  as 
follows :  January,  1896,  0.08  inch ;  January,  1897,  0.05  inch ;  Decem- 
ber, 1897,  0.49  inch;  December,  1898,  1.25  indies;  January,  1890, 
2^  inches;  February,  1899,  0.5  inch;  March,  1899,  1.9  inches;  l>e- 
cember,  1899,  4.5  inches;  January,  1900,  0.12  inch;  February,  1900, 
1.2  inches.  The  maximum  snowfall  for  this  period  occurred  in 
December,  1899.  It  should  be  observed  that  this  precipitation  was 
timely,  inasmuch  as  the  rainfall  for  the  three  subsequent  month.s 
did  not  exceed  1.52  inches.  In  making  a  study  of  the  average  pre- 
cipitation for  this  five-year  period  two  or  three  facts  should  be  noted. 
First,  our  maximum  rainfall  occurs  during  the  month  of  May,  while 
the  minimum  point  is  i-eached  during  the  month  of  January.  The 
average  rainfall  for  November.  December,  January,  and  February 
is  comparatively  low. 
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The  snowfall  for  this  five-year  period  stands  as  follows :  February, 
1901,  1.4  inches:  December,  li»01,  2  inches;  Janaar?,  1902,  0.5  inch; 
December,  1902,  0.9  inch;  February,  1903, 1.5  inches;  February,  1904, 
0.26inch;November,  1904,0.05  inch;  December,  1904,  0.75  inch;  Feb- 
ruary, 1905,  1,12  inches. 

The  annual  average  precipitation  for  the  Srst  five-year  period  was 
33.9  inches,  as  compared  with  32.78  inches  for  the  second  period,  giv- 
ing an  average  for  the  ten-year  period  of  33.23  inches.  The  average 
monthly  precipitation  for  the  years  1896-1900  reaches  a  maximum 
point  during  the  month  of  May,  while  the  lowest  rainfall  occurred  in 
January.  In  our  second  table,  which  includes  the  years  1901-1905,  the 
month  of  May  shows  the  maximum  precipitation  .for  the  five  years, 
and  the  lowest  point  is  reached  during  the  same  month  as  in  the  pre- 
vious five-year  period.  The  general  results  in  the  second  period  are 
practically  the  same  as  in  the  first.  During  the  past  two  years  there 
has  been  a  marked  increase  in  the  rainfall  for  August,  and  this,  with 
the  rainfall  for  1906,  will  have  a  tendency  to  raise  the  average  for  this 
part  of  the  season.  In  general,  our  average  precipitation  runs  low 
for  the  months  of  N^ovember,  December,  January,  and  February ;  then 
there  is  a  gradual  rise  to  the  maximum  point  in  the  month  of  May, 
and  subsequently  the  averages  gradually  decline  until  the  end  of 
October. 

After  making  a  careful  study  of  these  tables  I  have  been  led  to 
reach  the  conclusion  that  there  is  a  direct  relation  between  the  pre- 
cipitation for  this  section  and  the  recommendations  which  have  been 
submitted  by  our  station  workers  for  the  guidance  of  the  farmers  of 
the  territory.  For  instance,  the  fall  seeding  of  alfalfa  has  usually 
given  more  satisfactory  results  than  spring  seeding.  As  a  matter  of 
fact,  crab-grn.ss  (Panicum  gmigvinnle)  gives  less  trouble  in  the  fall- 
sown  than  in  the  spring-sown  alfalfa,  but  there  is  still  another  reason 
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for  tbe  existing  preference,  and  this  is  found  in  the  fact  that  the 
heavy  rainfall  of  the  spring  months  has  a  decided  tendency  to  wash 
our  fields ;  hence,  many  of  the  young  alfalfa  plants  are  destroyed.  If 
the  field  is  plowed  early  in  July  and  is  given  good  treatment  through- 
out the  summer  months,  the  soil  will  be  in  excellent  condition  for 
seeding  the  latter  part  of  August  or  early  in  September.  This  plan 
also  facilitates  the  storage  of  water  within  the  soil,  and  the  alfalfa 
plant  has  a  full  and  continuous  supply  at  hand  throughout  that 
period  of  the  year  when  the  rainfall  is  comparatively  light. 

Another  illustration  will  ser^-e  to  make  this  point  somewhat  clearer. 
The  station  at  Stillwater  has  found  that  early  (July)  plowing  for 
wheat  gives  better  returns  on  the  average  than  late  (September) 
plowing.  In  this  test  the  ground  was  plowed  on  or  about  July  15, 
August  15,  and  September  15  each  year,  and  these  plowings  were 
designated  "early,"  "medium,"  and  "late,"  respectively.  Duplicate 
plats  were  used  in  each  case.  The  soil  was  turned  to  a  depth  of  7  to  8 
inches  and  worked  down  immediately.  Subsequently  the  plats  were 
given  light  cultivation  after  each  shower  or  heavy  rain.  The  different 
nreas  were  all  drilled  at  the  same  time  to  Fulcaster  wheat  at  the  rate 
of  IJ  bushels  per  acre.  The  time  of  seeding  for  the  five  years  through 
which  this  experiment  was  carried  ranged  from  September  li")  to 
October  1.    The  yields  are  given  in  Table  III. 

Table  Ul.—Yieldi  of  Kheal  at  SHUtoatcr,  Okla.,  from  1900  to  190i,  incluMve, 
thotelnff  the  effect  of  earlv,  mt^diwn,  and  late  plowting.  ■ 
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In  five  years  the  early  plowed  plat  produced  a  total  of  135.r»  bushels 
of  grain  and  6.99  tons  of  straw  per  acre ;  the  medium  plowiiig  pro- 
duced 120,7  bushels  of  grain,  with  5.96  tons  of  straw,  and  the  late 
plowing  produced  a  total  of  110.1  bushels  of  grain  and  5.78  tons  of 
straw.  This  makes  a  total  difference  in  five  years  of  14.8  bushels  of 
grain  and  1.03  tons  of  straw  in  favor  of  the  early  plowing  as  com- 
pared with  the  medium  plowing,  and  a  total  difference  of  25.4  bush- 
els of  grain  and  1.21  tons  of  straw  in  favor  of  early  plowing  as  com- 
pared with  late  plowing.  These  results  lead  to  the  conclusions  that 
better  yields  can  be  obtained  by  plowing  early  in  the  summer  the 
land  which  is  to  be  seeded  to  wheat.    This  means  July  1  to  August  15. 

oogic 


74  DBT-LAND  AQBrctJLTUBE. 

The  same  publication  from  which  these  results  were  copied  statee : 

It  Bbould  also  be  observed  tliat  these  resalte  were  obtained  on  ground  that 
WBB  given  good  cultivation  Biter  early  plowing.  Early  plowing  alone  will  not 
suffice.  Tbe  seed  bed  must  be  thorougblj'  prepared.  On  a  great  many  farms 
the  plowing  Is  done  at  an  early  date,  but  th«  fields  ore  allowed  to  remain  in  an 
open,  broken  condition  until  a  few  days  before  seeding  commences,  wlien  Uie 
surface  of  llie  field  Is  given  a  stroke  wltb  tbe  harrow  and  the  grain  Is  drilled 
iDimedlntely.  In  the  Interval  between  the  time  of  plowing  and  seeding  tlie 
mecbanicat  condition  of  the  soil  baa  not  been  Improve;!.  Tbe  fields  become  cov- 
ered wltb  weeds  and  moisture  evajmrates  rapidly;  consequently  a  poor  seed  bed 
and  an  imperfect  gennloatlon  result." 

If  we  had  complete  records  of  the  moisture  content  of  these  plats 
during  the  progress  of  the  experiment  we  would  undoubtedly  note  an 
appreciable  difference  in  the  percentages  shown  for  the  respective 
treatments,  especially  during  the  more  unfavorable  seasons.  If  this  is 
true,  and  we  must  concede  the  fact  that  our  experimental  data  point 
in  this  direction,  then  in  planning  the  rotation  for  this  section  some 
attention  should  be  given  to  the  monthly  average  precipitation,  in 
order  that  we  may  be  able  to  store  a  full  supply  of  moisture  for  the 
growing  crop.  The  different  plants  in  use  also  consume  varying 
amounts  of  water;  hence,  our  plan  ^ould  include  a  study  of  the 
moisture  requirements  of  the  crops  in  question.  Our  first  principle 
may  be  resolved  into  a  simple  statement  which  reads  tlms:  (1)  The 
rotation  should  be  so  arranged  that  it  will  be  possible  to  make  the 
best  use  of  our  rainfall;  and  (2)  it  should  not  interfere  with  the 
needs  of  the  subsequent  crops  so  far  as  the  moisture  is  concerned. 

We  come  now  to  another  phase  of  the  subject.  The  tiller  of  the 
soil  wishes  to  maintain  the  productive  capacity  of  his  soil;  therefore, 
the  arrangement  prescribed  must  meet  the  food  requirements  of  the 
plant  if  maximum  yields  are  to  be  maintained.  This  was  the  idea 
which  found  a  prominent  position  in  the  minds  of  those  men  who 
were  instrumental  in  giving  to  the  world  some  well-defined  systems. 
The  Norfolk  four-course  rotation  may  be  mentioned  as  one  of  these. 
Turnips,  barley,  clover,  and  wheat  were  the  crops  which  comprised 
the  list.  Coming  down  to  a  later  date  we  find  that  our  foremost 
agricultural  investigators  have  emphasized  the  importance  of  main- 
taining the  productive  capacity  of  the  soil ;  hence,  they  planned  their 
work  and  made  suggestions  with  this  end  in  view.  Permit  me  to 
offer  another  quotation  from  Sir  Henry  Gilbert : 

Although  different  and  sometimes  very  large  amounts  of  these  typical  min- 
eral constituents  are  taken  up  by  the  various  crops  constltuling  the  rotation, 
there  Is  no  material  export  of  any  In  the  salable  products  except  of  phosphoric 
acid  and  potash ;  and  so  far.  at  least,  as  phospliorlc  acid  is  concerned,  experi- 
ence has  shown  that  It  may  be  advantageously  supplied  In  purchased  n 
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But  although  the  eventaal  loss  to  the  land  of  mineral  constituents 
is  ID  a  self-supporting  rotation  cfHnparatively  so  small,  the  very  fact 
tliat  the  different  crops  require  for  their  growth  not  only  very  dif- 
ferent amounts  of  individual  constituents,  but  require  these  to  be 
tTailable  within  the  soil  in  very  different  conditions,  bofii  of  combi- 
nation and  of  distribution,  points  to  the  ccMiclusion  that  in  any 
explanation  of  the  benefits  of  an  alternation  of  crops  the  position  and 
the  rule  of  the  mineral  constitooits  must  not  be  overiot^ed,  and  the 
less  it  can  be  when  their  connection  with  the  very  important  element 
&e  nitrogen  of  the  crops  is  considered. 

Some  agricultural  writers  of  the  past  have  insisted  that  a  well- 
planned  rotation  aids  in  maintaining  the  fertility  of  the  soil,  but  they 
have  failed  to  include  the  statement  that  some  return  in  the  way  of 
fann  manure  must  be  made  if  IsFge  crop  yiebk  are  to  -be  secured. 
Perhaps  it  would  not  be  out  of  place  to  make  a  brief  inquiry  con- 
cerning the  removal  wad  uUiniate  distribution  of  the  essential  con- 
stituents of  plant  growth.  It  has  been  intimated  that  a  rotation  of 
crops  offers  a  more  satisfactory  plan  for  the  return  of  farm  manure 
to  the  various  fields,  but  the  question  of  making  a  complete  return 
was  not  discussed.  This  leads  us  to  a  study  of  the  percentage  of  the 
elements  which  are  found  in  a  sample  of  average  manure,  and  we 
shall  also  consider  the  amount  of  the  mineral  constituents  which  are 
taken  from  the  soil  by  our  staple  crops. 

Farm  manure  is  made  up  of  the  liquid  and  solid  excrements  of  the 
farm  stock,  together  with  the  litter  which  has  been  employed.  The 
term  farm  manure  was  formerly  used  to  include  all  substances  which 
were  applied  to  the  land  for  the  purpose  of  enriching  it.  "  Latterly 
the  meaning  of  the  word  has  changed  somewhat,  and  it  docs  not  now 
embrace  commercial  fertilizers  or  those  substances  whose  chief  object 
is  to  improve  the  physical  condition  of  the  soil."  Farm  manure  is 
sometimes  called  a  "general  manure,"  because  it  contains  all  the 
constituents  of  plant  growth  and  it  is  likely  to  be  generally  useful  in 
all  soils.  A  knowledge  of  the  composition  of  farm  manure  is  essen- 
tial to  a  proper  understanding  of  the  principles  which  have  bearing 
not  only  upon  the  preservation  of  the  material,  but  also  in  the  appli- 
cation of  the  manure  to  the  land.  The  composition  of  manure  ob- 
tained from  different  sources  varies  in  a  great  many  cases  to  quite  an 
extent,  but  in  spite  of  this  fact  uniform  results  have  been  secured  in 
many  laboratories,  and  a  few  statements  made  will  be  based  upon 
these  results. 

"  Having  regard  to  the  more  trustworthy  of  the  analyses  given  in 
the  tables,  it  mil  be  seen  that  100  pounds  of  good  fai-m  manure  con- 
tains from  70  to  80-odd  pounds  of  water,  or  say  three-quarters  of 
the  weight  of  the  whole  manure,  and  it  is  safe  to  allow  for  each  100 
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pounds  of  the  manure  as  much  as  four-tenths  to  sis-t«nths  of  a  pound 
of  potash,  five-tenths  to  nine-tenths  of  a  pound  of  lime,  and  about 
two-tenths  of  a  pound  of  magnesia."  In  simple  f  onn  the  percentage 
of  the  essential  elements  present  in  the  manure  may  be  stated  as  fol- 
lows: Nitrogen,  .49  to  .69  per  cent;  phosphorus,  .06  to  .15  per  cent; 
and  potas.sium,  .33  to  .49  per  cent.  If  10  tons  of  manure  are  applied 
to  an  acre^  land  once  in  three  years,  then  120  pounds  of  nitrogen. 
30  pounds  6f  phosphorus,  and  98  pounds  of  potassium  would  be 
added  to  ttie  soil.  A  three-year  rotation  of  corn,  wheat,  and  clover, 
where  the  crops  approximate  100  bushels  of  grain  for  the  com,  40 
bushels  of  grain  for  the  wheat,  and  3  tons  of  hay  for  the  clover,  re- 
moves 266  pounds  of  nitrogen,  38  pounds  of  phosphorus,  and  120 
pounds  of  potassium.  According  to  this  calculation,  more  plant  food 
will  be  taken  from  the  field  in  the  grain  and  hay  than  is  returned  in 
the  10-ton  application  of  average  manure.  The  wheat,  straw,  and 
com  stover  were  not  taken  ?nto  account  in  this  table.  These  figures 
serve  to  show,  however,  that  although  manure  contains  all  the  fer- 
tilizing elements,  the  quantity  returned  to  the  soil  under  average 
conditions  is  not  sufficient  to  equal  the  amount  which  has  been  re- 
moved by  the  crops  in  question. 

Farm  manure  has  given  good  results  when  applied  to  Oklahoma 
soils,  even  in  cases  where  continuous  cropping  is  practiced,  and  we 
believe  that  still  belter  returns  can  be  secured  in  the  application  of 
this  material  to  fields  which  are  placed  under  a  systematic  course  of 
cropping.  In  1893  an  acre  of  virgin  soil  was  laid  out  for  a  continu- 
ous culture  experiment  with  wheat.  This  plat  was  cropped  to  wheat 
annually,  without  the  addition  of  manure  or  fertilizers  of  any  kind, 
up  to  the  summer  of  1898,  at  which  time  the  acre  was  divided  into 
two  sections  of  one-half  acre  each.  One  of  these  received  an  applica- 
tion of  barnyard  manure  at  the  rate  of  15  tons  per  acre  in  the  fall  of 
1898  and  another  application  at  the  rate  of  11  tons  per  acre  in  the 
fall  of  1899.  This  area  received  no  further  application  of  manure 
until  the  summer  of  1904,  at  which  time  the  plat  was  given  a  dressing 
of  average,  well-i'otted,  farmyard  manure  at  the  rate  of  18  tons  per 
acre.  The  manure,  which  was  applied  in  July,  was  very  moist,  and 
it  was  therefore  necessary  to  make  a  heavier  application  than  would 
have  been  the  case  if  tlie  manure  had  been  in  ordinary  condition. 
Tlie  remaining  half  of  the  original  plat  has  received  no  manure  or 
fertilizer  whatever,  but  !ias  been  cropped  continuously  to  wheat  since 
the  experiment  started.  Both  plats  have  received  the  same  cultural 
treatment,  as  follows :  The  plowing  was  invariably  done  in  July,  to 
a  depth  of  6  to  7  inches,  and  the  soil  was  kept  in  a  good  state  of  tilth 
up  to  seeding  time.  The  yields  for  an  eight-year  period  are  shown  in 
Table  IV. 
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In  this  field  trial  an  average  increase  of  10.33  bushels  per  acre 
per  annmn  was  obtained  by  giving  the  treatment  indicated.  It  is 
iateresting  to  note  that  the  average  yield  for  the  unmanured  ^ound 
slightly  exceeds  the  average  yield  for  the  Territory,  aeS'orditig  to 
the  reports  issued  by  the  N^aticHial  Department  of  Agriculture. 

If  we  refer  again  to  our  calculation  on  the  losses  due  to  cropping, 
we  reach  the  conclusion  that  there  is  a  marked  deficiency  with 
respect  to  the  element  nitrogen,  and  as  no  suggestions  were  made 
concerning  methods  of  securing  this  constituent  for  the  crop,  your 
attention  is  directed  to  the  following  paragraph,  which  appears  in 
Bulletin  74  of  the  Oklahoma  Agricultural  Experiment  Station : 

Tbe  cowpea  and  My  bean  can  not  only  be  osed  to  advantage  In  securing 
ptsctlcal  reaulta  In  tbe  management  of  farm  crops,  but  tbe  plants  also  serve  a 
usefal  pnrpooe  from  a  fertility  standpoint  Tbese  plants,  ae  well  as  otber 
members  of  tbe  l^ume  family,  are  able,  throu^  tbe  medium  of  microscopic 
organisms  wblcb  are  found  In  small  tnbercles  or  nodules  on  tbe  root  systems, 
to  amimllate  free  nitrogen  from  tbe  soil  air.  Tbis  nitrogen  Is  stored  up 
wltbln  tbe  plant  In  an  organic  form,  and  If  tbe  crop^  Is  used  as  a  green  manure 
tbe  nitrogen  In  tarn  is  rendered  available  for  plant  growtb.  Nitrogen  is 
designated  an  essential  element,  and  rigbtly  so,  because  without  tbls  substance 
tbe  plant  or  crop  can  not  develop.  In  fields  wbere  tlie  supply  of  nitrogen 
beconaes  deficient  tbrough  tbe  adoption  of  Improper  metbods  of  soil  manage- 
ment, tbe  crop  nnder  average  conditions  does  not  make  a  normal  growtb; 
bence.  In  order  to  obtain  maximum  yields  on  eucb  lands  tbls  element  la  fre- 
qneotly  applied  In  some  commercial  form.  Tbe  crop  systems  wblcb  are  in 
rogae  In  tbe  Soutbwest  favor  nltn^en  exhaustion;  thus.  If  tbe  present  plana 
are  continued  It  will  be  but  a  short  time  until  our  lands  will  cease  to  return 
profitable  yields.  Nitrogen  when  purchased  In  commercial  form  Is  an  ex- 
poislve  element,  and  if  care  and  Judgment  are  not  exercised  in  tbe  application 
of  tbe  fertiliser  serious  losses  are  likely  to  accrue.  On  tbe  other  band,  tbe  use 
of  legumes— and  we  speak  more  particularly  of  the  cowpea  and  tbe  soy  bean — 
Hiipears  to  offer  a  safe  and  satlsfectory  solution  for  the  problem  of  nitrogen 
restoration.  It  sbould  be  observed  that  the  necessary  bacteria  must  be  present 
in  the  soil  In  order  to  Insure  tbe  development  of  tubercles  on  the  roots.  In 
tbis  section  tbe  cowpea  nodule-producing  bacteria  are  normally  present  In 
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tbe  aoU,  but  the  B07  bean  fallH  to  produce  tubercles  oa  Its  root  srstemB.  Wli^v 
the  proper  bacteria  are  waatlne.  tl>ej:.t»iL  b«  8«|4)Ued  by  Abtalalng  samples 
of  soil  from  a  field  where  the  germs  are  present  and  scattering  the  same  on  the 
nofatocalftted  s,rea. 

These  crops  should  be  given  a  conspicuous  position  in  our  rotation. 
Inasmuch  as  the  seasons  in  this  section  are  comparatively  long,  the 
cowpeas  and  soy  beans  may  be  used  as  catch  crops  to  follow  wheat 
and  spnng  grain.  Alfalfa  should  be  grown  on  the  best  land,  and 
when  a  first-class  set  is  obtained  it  will  scarcely  be  profitable  to  replow 
the  field  for  at  least  six  or  eight  years.  This  plan  throws  one  section 
of  the  farm  out  of  the  regular  order  of  cropping,  hut  it  may  be  uaed 
in  the  rotation  as  soon  as  a  second  section  is  seeded  to  alfalfa. 

There  is  another  phase  of  this  subject  which  should  be  considered. 
It  has  already  been  remarked  that  a  given  crop,  Indian  00m,  makes 
a  much  better  record  in  following  a  crop  like  potatoes  or  soy  boans 
than  in  cases  whwe  it  follows  soi^htun  or  Kafir  00m.  In  the  rota- 
tion, therefore,  some  attmtion  should  be  given  to  these  discrimioa- 
tiocs.  Minnesota  Station  Bulletin  50  says:  "  Rotations  were  begun 
in  1894,  and  thus  far  potatoes  followed  by  mangolds,  00m,  or  field 
peas,  wheat,  and  fiax  in  the  order  given  best  prepared  the  land  for  the 
succeeding  crop." 

The  Rhode  Istand  Station  Report  for  1897  contains  the  following 
statements : 

Tbe  aTsrage  resnlte  for  two  teasoas  Indicate  that  when  potatoes  are  planted 
on  a  clovOT  sod  a  better  yield  Is  obtained  than  when  the  crop  Is  planted  after 
corn.  Tbe  growth  of  potatoes  upon  the  clover  sod  plats  was  very  rapid  and 
vigorous,  Indicating  the  presmce  In  the  soil  of  considerable  available  nltrogwi. 
dover  sjid  lupines  gave  better  results  when  grown  after  some  other  legumlnoos 
cn^  than  when  grown  on  a  soil  which  had  not  produced  a  crop  of  that  class 
for  several  jears. 

Tb««  is  another  itmn  which  may  have  a  very  important  bearing 
in  the  arrangement  of  plans  for  the  southern  farmer.  It  ia  compre- 
hended in  the  following  statement  in  Louisiana  Agricultural  Experi- 
ment Station  Bulletin  16,  2d  series: 

Several  yettre  ago  the  following  rotation  was  decided  upon  as  the  best  com- 
bination attainable  In  this  section.  This  rotation  is  corn,  oats  followed  by  cow- 
peas,  and  cotton.  This  rotation  la  faulty  In  principle  bnt  correct  In  practice 
and  was  adopted  last  season  after  two  years'  trial.  The  com  should  [recede 
cotton,  but  experlfflice  has  demonstrated  that  Red  Rustproof  oats,  the  only 
variety  successfully  grown  here,  must  be  planted  in  October  if  maximum  results 
are  desired.    Cottmi  can  not  be  removed  in  time  for  the  crop,  while  com  can, 

"Hie  rotation  may  be  arranged  in  courses  of  any  number  of  succes- 
sive crops ;  thus,  the  farm  can  be  divided  into  three,  four,  or  five  sec- 
tions, and  the  form  or  plan  best  suited  to  the  particular  branch  of 
agriculture  in  which  we  are  engaged  may  be  adopted. 
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The  following  is  a  good  three-year  rotation  for  northeastern  Okla- 
homa: (1)  Com;  (2)  oats;  (3)  wheat  followed  by  cowpeas.  For 
the  southeastern  section  of  the  State  the  three-year  rotation  may  be 
as  follows:  (1)  Com;  (2)  oats  followed  by  cowpeas;  (3)  cotton. 

These  rotations  are  arranged  to  meet  the  requirements  of  farmers. 
Farm  manure  can  be  applied  to  the  respective  fields  prior  to  cropping 
the  area  with  com.  If  a  spring  variety  of  oats  is  used  in  each  case,  a 
catch  crop  of  cowpeas  might  follow  com,  although  one  could  expect 
a  reduction  in  the  yield  of  com  by  following  such  a  method.  The 
cowpea  seed  can  be  sown  when  the  com  is  "  laid  by."  It  will  be  seen 
that  a  winter  variety  of  oats  may  be  used  to  follow  corn;  hence,  if 
better  results  can  be  secured  by  using  such  a  variety  than  in  the  case 
of  spring  varieties,  there  will  be  sufficient  time  to  prepare  the  land 
and  sow  the  seed  after  removing  the  com.  This  applies  more  par- 
ticularly to  southern  sections  of  the  State.  In  the  cotton -growing 
sections  a  four-course  rotation  could  be  arranged  by  using  the  three 
crops  included  in  No.  1.  The  cotton  in  this  case  would  follow  wheat, 
and  the  cowpea  crop  mi^t  be  used  to  advantage  for  green  manure  to 
be  turned  under  after  the  wheat  is  harvested. 

The  following  is  suggested  as  a  suitable  five-year  rotation  for 
fanners  in  central  Oklahoma:  (1)  Com;  (2)  kafir;  (8)  cotton;  (4) 
oats;  (5)  wheat  followed  by  soy  beans.  For  northwestern  Oklahoma 
the  following  is  suggested :  (1)  Broom  corn;  (2)  alegumecrop;  (3) 
wheat;  (4)  brome-grass;  (5)  brome-grass. 

It  may  be  stated  in  connection  with  the  last  of  these  five-year  rota- 
tions that  a  legume  like  cowpeas  can  hardly  precede  wheat,  provided 
the  seed  of  the  latter  crop  is  sown  in  the  autumn;  but,  if  spring 
wheat  (durum)  is  grown,  such  a  plan  will  give  satisfactory  results. 
With  winter  wheat  this  combination  would  tend  to  e-xhaust  the  soil 
moisture  and  reduce  the  yield  of  wheat  quite  perceptibly.  We  are 
not  in  a  position  to  state  definitely  whether  brome-grass  will  thrive 
in  the  northwestern  section,  but,  as  it  has  given  good  results  in  Kan- 
sas and  Nebraska,  we  have  included  the  same  in  the  five-year  rotation 
suggested  for  northwestern  counties.  In  the  central  and  southern 
parts  of  the  State  brome-grass  has  never  given  very  satisfactory  re- 
sults; consequently,  this  grass  has  not  been  recommended  for  those 
sections.  Bermuda  grass  makes  an  excellent  substitute,  but  it  can  not 
be  manipulated  as  well  in  the  rotation  on  account  of  its  habits  of 
growth.  This  grass  is  propagated  mainly  by  scattering  the  roots  in 
small  furrows  and  covering  them  with  a  shallow  layer  of  earth. 
Such  a  method  requires  considerable  labor;  hence,  when  a  given  area 
has  been  set  to  grass  it  is  generally  advisable  to  allow  the  same  to  re- 
main down  for  a  period  of  years.  Alfalfa  is  also  allowed  to  stand  for 
a  period  of  six  or  eight  years.    Farm  manure  can  be  applied  to  the 
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land  in  both  of  the  five-year  rotations  suggested  immediately  preced- 
ing cQrn,  or  it  may  be  incorporated  with  the  soil  early  in  the  summer 
preceding  wheat. 

The  following  is  suggested  as  a  six-year  course:  (1)  Corn;  (2) 
oats  followed  by  cowpeas;  (3)  kafir  or  sorghum;  (4)  cotton;  (5) 
cowpeas  (harvested) ;  (6)  wheat  followed'by  soy  beans.  A  five-year 
course  of  cropping  followed  by  five  years  in  Hlfa]fa  is  suggested  in 
the  following;  (1)  Com:  (2)  oats  followed  by  cowpeas ;  (3)  kafir  or 
sorghum;  (4)  cowpeas  or  soy  beans;  (5)  wheat;  (6)  -alfalfa  for 
five  years. 

These  rotations  are  somewhat  more  extensive  than  the  preceding. 
In  both  cases  legumes  are  grown  on  three  fields  during  a  given  season, 
and  one  could  plan  to  use  two  of  these  crops  for  green  manure  pro- 
vided the  soil  is  deficient  in  humus.  The  stockman-farmer  can  use 
such  crops  to  good  advantage  for  feeding  purposes,  and  then  return 
the  manure  to  the  land.  In  the  case  of  the  last  rotation  given,  the 
farm  is  divided  into  six  fields,  and  live  of  these  are  subjected  to  an 
alternation  of  crops  annually.  At  the  end  of  the  fifth  year  the  alfalfa 
crop  is  moved  to  a  new  section,  and  the  old  alfalfa  field  is  used  in  the 
yearly  series.  This  plan  presupposes  that  the  entire  farm  is  suitable 
for  alfalfa.  In  planning  a  rotation  the  following  facts  should  be 
taken  into  account : 

(1)  The  rotation  should  be  arranged  to  make  the  very  best  use  of 
the  annual  rainfall. 

(2)  The  productive  capacity  of  the  soil  should  be  maintained; 
thus  our  crop  system  should  be  comprehensive  enough  to  include 
provisions  for  the  realization  of  this  object. 

(3)  Various  crops  differ  in  their  moisture  capacities;  consequently 
the  rotation  should  be  so  arranged  that  one  crop  will  not  suffer  be- 
cause the  preceding  crop  consumes  an  abnormal  amount  of  moisture. 

(4)  It  has  also  been  stated  that  a  given  crop  may  do  much  better 
when  preceded  by  a  crop  of  potatoes  than  in  cases  where  the  land  was 
previously  devoted  to  a  cereal.  The  likes  and  dislikes  of  the  plant 
should  be  considered. 
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By  J.  H,  Sheppebd.  Director,  liorth  Dakota  AffricuUural  Experiment  Station, 
Fargo,  A'.  Date, 


The  possibilities  in  dry-land  plant  breeding  are  so  great  that  I  feel 
that  it  will  be  a  mistake  not  to  enlist  the  side  time  of  each  scientific 
worker  who  comes  in  contact  with  plant  life  in  the  region. 

Mendel,  the  Austrian  monk,  found  time  from  his  devotions  to 
breed  peas,  and  incidentally  evolved  one  of  the  strongest  hypotheses 
tliat  the  breeding  world  has  ever  received.  Hugo  De  Vries,  a  Dutch 
botanist,  found  time  to  work  upon  scientific  features  of  breeding  and 
even  to  evolve  a  theory  which  has  set  the  scientific  world  agog  as  to 
whether  he  has  not  more  truly  solved  the  question  of  the  origin  of 
species  than  did  Charles  Darwin. 

The  originators  of  the  Concord  grape  and  of  the  Wealthy  apple 
are  alike  men  who  simply  caught  them  up  as  side  issues. 

Light  horses,  i>ouItry,  dogs,  pet  stock,  and  flowers  furnish  more 
evidence  of  good  sensible  breeding  than  do  any  other  classes  of  living 
domestic  things,  and  they  are  simply  the  result,  in  a  large  part,  of 
the  side  efforts  of  wealthy  people. 

You  young  men  represent  the  only  organized  body  of  persons  who 
are  interested,  in  a  broad  and  permanent  sense,  in  the  upbuilding  of 
the  dry-land  region  of  the  West.  You  are  trained  scientific  men  and 
you  are  brought  in  contact  with  large  numbers  of  plants  of  the  best- 
adapted  sorts  which  the  world  can  supply,  and  this  enlarges  your 
chance  of  happening  upon  the  mutant  of  De  Vries,  the  Concord 
grape,  or  the  Justin  Morgan  of  the  light-horse  world, 

The  climate  makes  you  a  strong  and  unbiased  ally  in  selecting 
the  Darwinian  survival  of  the  fittest  for  the  Great  Plains  region. 

Animai  breeders  hold  tihat  the  success  of  Robert  Bakewell  and  the 
many  successful  breeders  of  later  generations  in  old  England  was  due 
to  the  fact  that  live  stock  was  bred  so  much  by  geographical  districts, 
more  commonly  by  counties,  that  the  observing  breeder  by  short 
horseback  journeys  conld  see  hundreds  to  thousands  of  head  of  the 
particular  breed  and  class  in  which  he  was  interested  and  conse- 
quently could  select  the  superior  individuals,  the  result  being  that 
the  world's  breeds  of  domestic  live  stock,  exclusive  of  swine,  nearly 
all  trace  to  the  "  tight  little  island."  Do  you  not  have  a  similar  op- 
portunity, with  interested  neighbors  who  arc  anxious  to  grow  stock 
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of  all  the  new  things  which  you  can  recommend,  who  ore  glad  to 
have  you  inspect  their  fields  for  prime  specimens  and  who  will, 
indeed,  aid  you  in  the  task ! 

I  am  convinced  that  the  Great  Plains  area  has  possibilities  for 
producing  crops  of  high  quality  which  the  balance  of  the  country 
can  not  duplicate.  It  is  a  region  noted  for  the  clear  air  and  intense 
sunlight.  The  fact  that  it  is  a  dry-land  country  means  more  hours  of 
sunshine  than  other  portions  of  the  country  have,  which,  t<^ther 
with  dry  air,  makes  almost  ideal  natural  disinfecting  conditions. 
Absence  of  disease  is  certainly  a  great  aid  to  the  production  of  hi^ 
quality.  'Dry  ripening  and  curing  weather  are  great  aids  in  the  pro- 
duction of  high  quality  of  crops,  and  I  shall  be  surprised  if  the  day 
does  not  come  when  the  dry-land  region  will  be  looked  to  as  the 
source  of  high  quality  in  crop  products. 

Durum  wheat,  nonsaccharine  sorghum,  and  several  of  the  horticul- 
tural plants  are  sufficient  indication  that  there  are  special  types  of 
plants  particularly  adapted  to  the  dry-land  region.  The  success- 
ful culture  of  slender  wheat-grass  (Agropymm  tenerum),  Bur- 
bank's  spineless  cactus,  and  Hansen's  native  fruits  indicates  that 
foundation  and  acclimated  stocks  may  be  at  your  very  doors  if  you 
will  but  guide  nature's  acclimated  products  into  cultivated-plant 
channels.  You  are  really  engaged  in  a  battle  of  conquest.  You 
are  at  work  upon  a  plan  calculated  to  add  territory  to  the  profit- 
able farming  country.  You  are  doing  much  by  methods  of  moisture 
conservation  and  have  much  in  prospect  from  that  line  and  from  the 
study  of  a  sensible  method  of  cropping,  and  it  seems  to  me  that  it 
will  be  a  fatal  mistake  not  to  take  in  this  third  ally — plant  breed- 
ing— if  not  on  an  extended  scale,  certainly  as  a  side  line. 

To  those  who  go  into  plant  breeding  I  would  suggest  two  things: 
First,  do  not  undertake  too  extensive  a  line  of  work ;  second,  make 
sure  to  keep  a  plain,  easily  traceable  record. 

Interest  in  too  many  lines  of  breeding  work  will  scatter  your 
energies  too  much  and  force  neglect.  It  is  hard  to  throw  away 
breeding  stock,  and  especially  when  you  have  not  worked  it  over 
thoroughly,  as  there  is  always  the  fear  that  you  are  throwing  away 
the  one  which  should  be  kepL 

Keeping  a  record  of  plant-breeding  stocks  soon  becomes  a  serious 
matter,  as  they  rapidly  run  into  large  numbers  and  many  genera- 
tions. A  plan  of  record  keeping  which  would  answer  the  needs,  at 
least  of  those  who  practice  plant  breeding  as  a  side  line,  is  to  indicate 
series  by  the  letters  of  the  alphabet  and  generations  by  figures. 

One  of  the  great  needs  of  the  dry-land  region  is  the  breeding  of 
legumes,  particularly  clover  and  alfalfa ;  also  the  development  of 
suitable  grasses.    In  that  work  special  provision  will  need  to  be 
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made  to  prevent  your  climate  ally  in  selection  from  destroying 
your  entire  stock.  Xature's  selection  is  spasmodic,  and  during  some 
seasons  it  is  so  severe  as  to  eliminate  good  and  bad  alike.  It  is 
always  wise  to  make  provision  for  the  future  by  saving  a  portion 
of  your  seed  supply  for  a  start  during  a  second  season.  With  the 
legumes  and  grasses  at  least  two  seasons'  failure  should  be  guarded 
against,  for  in  addition  to  winterkilling  there  is  the  chance  of  a 
failure  to  secm-e  a  "catch"  of  plants  which  will  be  able  to  live 
through  the  trying  times  of  the  growing  season. 

I  am  convinced  that  there  is  great  opportunity  for  improvement 
in  the  forage  crops  for  the  dry-land  district,  and  particularly  among 
the  nonsaccharine  sot^hums,  which  can  be  selected  and  handled  in 
much  the  same  manner  as  com  breeding  is  done.  Since  they  are 
annuals  the  chance  of  losing  your  entire  improved  stock  of  seed  is 
much  less  than  it  would  be  with  a  biennial  or  perennial  plant.  They 
have  individuality  like  com,  and  hence  are  more  easily  handled 
in  the  nursery  and  in  the  pedigree  record. 

In  closing  let  me  urge  that  those  employed  at  stations  where  the 
breeding  work  is  not  undertaken  by  a  special  man  be  upon  the  alert 
for  the  strong-constitutioned,  vigorous,  heavy-yielding,  thrifty 
plant  whose  descendants  are  liable  to  be  especially  valuable.  Those 
who  come  in  contact  with  plants  in  large  numbers  have  the  chance 
to  discover  the  Shakespeare  of  the  species,  and  if  De  Vries's  muta- 
tion theory  is  right  it  may  be  that  a  ready-made  constant  producer 
of  a  similar  sort  will  be  sighted.  In  any  event  it  will  prove  an 
interesting  line  of  study  for  the  young  man  who  gives  it  attention. 
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THE  GERMINATION  OF  VEGETABLE  SEEDS. 

By  Edoar  Browk,  BolanUt  in  Charge  of  Seed  Laboralory,  and  Willard  L.  Gliss, 
Amttant,  Seedjjotxiralory. 


ZNTBODTTCTION. 

There  is  doubtless  no  more  remunerative  form  of  agricultural  labor 
than  that  employed  in  caring  for  the  kitchen  garden,  or  home  vege- 
table garden,  and  none  which  contributes  so  largely  to  the  comfort 
and  happiness  of  the  family.  From  an  educational  standpoint  the 
kitchen  garden  is  even  more  important.  It  is  here  that  countrj' 
children  have  the  opportunity  to  turn  their  exertions  to  practical 
use,  and  here  that  they  first  get  an  intimate  acquaintance  with  plant 
life  and  its  relations  to  agriculture. 

On  account  of  both  the  practical  value  of  the  kitchen  garden  and 
the  stimulating  effect  it  has  on  the  children  who  care  for  it,  the  seeds 
that  are  sown  should  he  the  best.  Most  of  these  gardens  are  planted 
with  seeds  purchased  in  packets  from  the  local  store.  These  seeds, 
known  in  the  trade  as  "commission"  seeds,  are  put  up  in  fancy- 
colored  papers  in  display  boxes  and  sent  to  local  stores  to  I>e  sold  on 
commission,  those  unsold  being  returned  at  the  end  of  the  season. 
It  is  easy  to  see  that  this  system  may  lead  to  abuse,  and  the  results 
of  an  examination  of  a  large  number  of  samples  of  these  seeds  show 
that  many  seedsmen  rely  more  on  the  striking  appearance  of  the 
colored  packets  than  on  the  quality  of  their  contents. 

GBBIONATION  TESTS. 

During  the  spring  of  1907  there  were  purchased  in  the  States  of 
Maine,  Vermont,  Massachusetts,  Kentucky,  Wisconsin,  North  Da- 
kota, Kansas,  and  Ck>]orado  2,778  packets  of  so-called  "commission" 
vegetable  seeds.  These  were  put  up  by  27  seedsmen  and  included 
seeds  of  26  kinds  of  vegetables.  In  Table  I  is  shown  the  average 
germination  of  each  land  of  seed  sold  by  each  of  these  seed-packeting 
houses,  as  well  as  the  average  germination  of,  each  kind  from  all  the 
bouses,  the  average  germination  of  all  the  kinds  from  each  house,  and 
the  average  germination  of  all  the  samples. 
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Table  I. — Average  germinati 
(The  flgurea  Id  partDtbeKS  sbi 
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The  germmation  of  many  kinds  of  seed  was  surprisisgly  low. 
The  average  germination  of  the  135  samples  of  carrot  seed  tested 
was  45.4  per  cent;  of  the  141  samples  of  onion  seed,  45  per  cent; 
of  the  331  samples  of  cabbage  seed,  40. S  per  cent;  of  the  47  samples 
of  pepper  seed,  33.7  per  cent;  of  the  35  samples  of  salsify  seed,  27 
per  cent;  while  of  the  69  samples  of  parsnip  seed,  only  20.8  per  cent 
germinated. 

The  seed  from  certain  packetii^  houses  was  especially  poor.  Of 
121  packets  put  up  by  one  seedsman,  the  average  germination  was 
only  37.3  per  cent,  and  of  241  packets  put  up  by  another  the  average 
germination  was  44.3  per  cent.  In  many  cases  wide  differences  in 
germination  were  found  between  different  packets  from,  the  same 
seedsman,  as  shown  in  Table  II. 

Table  II. — Comjiariton  of  the  highctl  and  loit>€>t  perctnlagrt  of  germinalion  of  letlttee 
xed  pacttttd  by  tevcral  firms  for  tale  on  committion. 


mgdoiuc. 
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Of  200  packets  from  21  of  the  27  packeting  houses  referred  to,  none 
germinated  nlore  than  10  per  cent,  while  all  the  seed  in  62  packets 
from  13  firms  failed  to  germinate. 

It  is  evident  that  some  seedsmen  are  not  ignorant  of  the  quality  of 
the  seed  they  are  selling.  In  the  case  of  one  firm,  whose  packets  bear 
private  distinguishing  marks,  the  following  differences  in  the  average 
germination  were  found  between  packets  bearing  one  mark  and  those 
bearing  another  mark:  - 


Tablb  ni.-Variation  X 
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Number 
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Pertm. 

In  view  of  some  criticisms  of  the  quality  of  the  seeds  sent  out  in  the 
Congressional  seed  distribution,   the  following  table   (Table  I\')   is 
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presented,  showing  the  average  germination  of  the  various  kinds  of 
conunission  seeds  tested  in  comparison  with  the  average  germination 
of  the  same  kinds  of  seeds  distributed  by  the  Department  of  Agri- 
culture on  Congressional  orders  during  the  past  six  years. 


Table  W.—Companmnof' 


il  out  in  the  Congretritmai 


ITF 

^s- 

for  all 

*,S" 

^.;^r 

Kldo,^. 

■eedn 

DIOw- 

KlndotHcd. 

ma<T- 

der.. 

?«■«■( 

S5 

SS.I 

T;inilp--- 

87 

«a.» 

Fumlp. 

^2 

efaee 

S7.3 

m.8 

ay? 

In  all  cases  the  average  germination  of  the  "commission"  seeds 
tested  was  lower  than  that  of  those  sent  out  in  the  Congressional 
seed  distribution,  varying  from  4.5  per  cent  for  Lima  beans  to  56.2 
per  cent  for  parsnips. 

That  many- firms  are  selling  vegetable  seeds  not  only  of  a  low  aver- 
a^  quahty  but  often  entirely  worthless  makes  it  evident  that  some 
sort  of  protection  should  be  afforded  the  purchaser  by  a  guarantj'  of 
qualitj'  given  by  the  seedsman. 


SmOIABT. 

"Commission"  seeds  are  largely  used  in  planting  kitchen  gardens, 
and  should  be  of  good  quality. 

The  quality  of  such  seeds  is  poor,  the  average  germination  of  2,778 
packets  of  26  kinds  from  27  seed-packeting  houses  being  only  62.2 
per  cent. 

The  average  germination  of  seeds  from  one  firm  was  only  37.3  per 
cent,  and  from  another  44,3  per  cent. 

The  variation  in  germination  of  different  packets  of  the  same  kind 
of  seed  from  the  same  firm  was  in  several  cases  more  than  90  per  cent. 

By  21  of  the  27  seedsmen  whose  seed  was  tested,  200  lots  of  seed 
were  put  up  which  germinated  10  per  cent  or  less. 

By  13  packeting  houses  62  lots  of  seed  were  put  up  which  entirely 
failed  to  germinate. 
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The  average  germination  of  the  "commission"  seeds  tested  was  25-7 
per  cent  lower  than  that  of  those  sent  out  in  the  Congressional  seed 
distribution  during  the  past  six  years. 

The  purchaser  should  receive  some  sort  of  guaranty  as  to  the  quality 
of  the  seeds  he  is  buying. 
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THE  BOTANICAL  HISTORY  AND  CLASSIFICA- 
TION OF  ALFALFA. 

By  Cabl  S.  ScoriELD,  Agrieulturul  in  Charge  of  Wutera  AgricuUurai  Extauion 
Invatigatwni. 


INTBODtrcnON, 

The  genus  of  plants  to  which  alfalfa  belongs  containa  s  large  num- 
ber of  species  and  is  of  great  agricultural  importance,  since  it  includes, 
besides  alfalfa,  a  number  of  promising  species  as  yet  little  known. 
The  genus  includes  two  groups  of  species  that  are  yery  distinct  from 
an  agricultural  standpoint.  The  first  and  more  important  is  the 
group  of  erect  perennials  of  the  alfalfa  type.  The  other  consists  of 
species  that  are  prostrate  or  spreading  in  habit  of  growth;  nearly  all 
of  these  are  annuals.  This  latter  group  includes  the  so-called  bur 
clovers,  which  are  valuable  as  range  plants  in  the  Weat  and  South- 
west and  are  used  also  for  early  spring  pasture  along  the  coast  of  the 
Gulf  of  Mexico. 

During  a  trip  made  by  the  writer  to  Algeria  in  the  spring  of  1901, 
opportunity  was  afforded  for  a  comparative  study  of  some  of  the 
species  of  this  genus,  a  lai^  number  of  which  are  indigenous  to 
North  Africa.  In  attempting  to  identify  the  various  Algerian 
species,  the  literature  of  the  group  has  been  examined,  and  as  a 
result  it  seems  certain  that  a  complete  revision  will  be  necessary 
before  these  species  con  be  correctly  identified  and  their  relation- 
ships properly  understood.  Such  a  revision  is  now  in  progress, 
but  since  its  early  completion  is  not  practicable  and  since  it  will 
necessitate  a  change  in  the  botanical  name  of  alfalfa,  it  seems  proper 
to  give  a  brief  statement  regarding  the  botanical  history  and  classifi- 
cation of  that  plant. 


The  forage  plant  popularly  known  in  America  as  alfalfa,  or  lucern, 
is  generally  believed  to  be  of  Asiatic  origin,  but  the  record  of  the  first 
domestication  and  earliest  use  of  the  plant  is  vague.  It  was  appa- 
rently well  established  in  agriculture  before  the  earliest  records  of 
Greek  history,  but  whether  it  was  first  domesticated  by  the  Persians, 
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as  the  Greeks  supposed,  or  was  used  efirlier  by  people  farther  east  is 
not  known. 

As  is  the  case  with  many  other  domesticated  plants,  there  is  much 
uncertainty  as  to  the  identity  of  the  wild  species  from  which  the 
present  cultivated  species  is  descended.  In  fact,  the  "botanical  name 
was  first  given  to  the  domesticated  plant  and  has  never  been  asso- 
ciated with  any  wild  species. 

The  early  Persian  name"  of  the  plant  has  not  come  down  to  us, 
but  the  Romans,  who  learned  of  it  and  its  culture  from  the  Greeks, 
accepted  both  the  Greek  name  and  the  account  of  the  introduction 
of  the  plant  into  Greece  from  Persia,  which  is  said  to  have  occurred 
at  the  time  of  the  Persian  invasion,  about  490  B,  C.  Thus  the  names 
"Medike,"  by  which  the  plant  was  known  to  the  Greeks,  and  "Herba 
Medica,"  hy  which  it  was  known  to  the  Romans,  refer  to  its  Persian 
or  Median  origin.  It  was  highly  prized  as  a  forage  crop,  especially 
by  the  Romans,  and  is  frequently  mentioned  by  their  writers  on 
^riculture  and  natural  history  as  early  as  the  beginning  of  the 
Christian  era.  Some  time  early  in  the  Middle  Ages  it  came  to  he 
known  popularly  under  the  name  "luzeme"  (spelled  also  "luseme," 
"lucerne,"  and  "lucern"),  which  was  probably  derived  from  the 
name  of  a  river  valley  in  northern  Italy,  in  the  western  Piedmont 
country.'' 

Alfalfa  was  undoubtedly  known  and  cultivated  as  a  for^e  plant 
in  northern  Africa  nearly  or  quite  as  early  as  it  was  known  in  Italy, 
but  whether  the  culture  was  carried  into  Africa  by  the  Romans  or 
whether  it  was  brought  westward  direct  from  Asia  is  not  clear.  The 
Arab  invasion  which  swept  across  northern  Africa  and  into  south- 
western Europe  in  the  seventh  century  seems  to  have  carried  the 
culture  of  the  plant  and  the  Arabic  name  with  it  into  Spain,  so  that 
at  about  the  time  the  southern  Europeans  were  beginning  to  know 
the  plant  as  "luzeme"  the  North  African  and  Spanish  people,  under 
Arabic  and  Moorish  influence,  were  calling  it  by  the  name  "alfalfa," 
or  "alfttcfacah,"  which  in  the  Arabic  language  means  "the  best 
kind  of  fodder." 

With  the  discovery  and  colonization  of  America  the  English  and 
West  European  colonists  brought  the  plant  and  the  name  "lucern" 
to  eastern  North  America,  while  the  Spanish  colonists  carried  the 
same  plant,  under  the  name  "  alfalfa,"  to  Mexico  and  South  America. 

o  There  is  eome  difTereoco  of  opinion  as  to  what  was  the  prevailing  Fersiiin  name, 
but  the  most  generally  accepted  view  is  that  it  wafl  "  aspest,"  signifying  "  horse  fodder." 

ft  De  Candolle.  in  his  Origin  of  Cultivated  Plants,  2d  ed.,  1886,  p.  103,  prefeiH  to 
trace  the  derivation  of  the  name  "lucern"  from  an  old  Spanish  name,  eruye,  thence 
through  the  Cataloniaa  name  vttrdiu  to  "the  patois  name  in  the  south  of  France, 
laouztrdo,  nearly  akin  to  luzerne."  This  evidence,  however,  does  not  eeem  sufficient 
to  justify  the  acceptajice  of  the  more  devious  rather  than  the  more  direct  derivation. 
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Until  very  recently  the  name  "lucem'"  has  been  the  more  popular 
in  the  eastern  United  States,  and  it  was  even  carried  as  far  west  as 
Utah  by  the  Mormon  pioneers  in  the  middle  of  the  nineteenth  century, 
where  it  still  persists  in  common  use. 

The  culture  of  the  plant  from  the  European  introduction  did  not 
prosper  in  the  eastern  United  States  and  it  has  never  secured  a  very 
important  place  in  eastern  agriculture.  It  was  found  to  be  well 
adapted  to  many  places  in  Central  and  South  America,  however,  and 
its  culture  and  the  name  "alfalfa"  spread  together  very  rapidly 
throughout  that  part  of  the  hemisphere.  The  plant  was  also  carried 
northward  by  Spanish  settlers  along  the  Pacific  coast  to  California, 
where  it  has  become  the  most  important  forage  plant  of  the  region. 
More  recently  it  has  been  spread  through  the  Eastern  States  ^ain, 
untd  now  it  is  known  and  cultivated  to  some  extent  in  every  State  in 
the  Union,  and  at  the  present  time  the  Arabic-Spanish  name  alfalfa 
has  almost  entirely  replaced  the  European  name  lucem.     . 

THB  EABLT  SCIEHTIFIC  NAJCE. 

The  history  of  the  technical  name  of  alfalfa  is  much  more  compli- 
cated than  that  of  the  common  name.  The  earliest  botanists  appar- 
ently accepted  the  common  Latin  name  "Medica"  for  the  plant, 
and  when  simitar  and  apparently  related  plants  were  discovered  the 
same  name  was  given  them,  with  the  addition  of  other  distinguishing 
and  descriptive  terms,  according  to  the  custom  that  prevailed  previous 
to  the  promulgation  of  the  binomial  system  of  nomenclature  by 
Linneeus  in  1753.  In  the  year  1700  Toumefort,  the  noted  French 
botanist,  published  in  his  Institutiones  Rei  Ilerbariie,  under  the 
group  name  Medica,  a  list  of  these  descriptive  names  for  altaifa  and 
its  related  species.  Two  of  these  species  were  illustrated  in  the  upper 
half  of  plate  231,  a  reproduction  of  which  is  shown  in  figure  1.  In  the 
same  work  is  described  a  plant,  a  native  of  southern  Europe,  to  which 
the  name  Medicago  is  given,  because,  as  Toumefort  said,  it  resembles 
Medica,"  and  this  plant  is  illustrated  in  the  lower  half  of  the  plate 
mentioned. 

THE  CONTUSION  OF  OEHEIIIC  NAHE8. 

In  the  first  edition  of  his  Systema  IS'aturse,  published  in  1735, 
Linneeus,  following  the  earlier  writers,  applied  the  name  Medica  to 
alfalfa  and  its  related  species,  and  as  he  then  evidenth'  regarded  the 
Medicago  of  Toumefort  as  congeneric  with  alfalfa  he  used  the  name 
Medic^o  as  a  synonym  of  Medica.  In  hia  Species  Flantarum,  pub- 
lished in  1753,  the  standing  of  these  names  was  reversed  without 


o  "Medicago,  id  est  plants  ad  Medicam  accedeiu."    Toumefort,  1700,  Inst.  Herb., 
p.  412.  pi.  231. 
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comment  or  explanation,  the  name  Medicago  being  applied  to  the 
genus  and  the  name  Medica  being  reduced  to  a  synonym."     Alfalfa 
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was  given   the   name    Medicago   sativa,   and   the  species    described 
and  fifiured  by  Tournefort  under  the  name  Medicago  was  called 

1  It  in  quite  pmbahle  that  Linneeua  made  thia  change  of  name  to  avoid  the  use  ot  a 
simple  adjective  as  n  generic  name. 
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Medicago  radiata.  Practically  all  botanists  since  have  followed  the 
classification  of  Linnteus  so  far  as  alfalfa  is  concerned,  and  alfalfa  is 
now  generally  known  by  its  Linnsean  name,  Medicago  aativa. 

THE  TYPE  07  THE  OENITB  MEDICAGO. 

The  generic  name  Medic^o  as  used  by  Lmnseus,  when  typified 
according  to  the  accepted  rules  of  nomen- 
clature, is  based  on  the  Medicago  of  Toume- 
fort,  which  is  the  Medicago  radiata  of  Lm- 
nteus.  This  plant  can  not  properly  be  re- 
garded as  congeneric  with  alfalfa.  The  simi- 
larity noted  by  Tournefort  and  accepted  bj 
Linneeus  is  merely  superficial.  This  fact  be- 
comes apparent  if  the  seeds  of  the  two  species 
are  compared'  (see  fig.  2,  a  and  c).  Since 
Medicago  radiata  is  comparatively  rare  and 
little  known,  the  great  dissimilarity  between 
it  and  alfalfa  was  not  appreciated  by  bota- 
nists until  1841,  when  Trautvetter  attempted 
to  remedy  matters  by  transferring  Medicago 
radiata  to  the  genus  Pocockia.  This  was  done 
apparently  without  knowledge  of,  or  at  least 
without  considering,  the  fact  that  the  name 
Medicago  was  first  given  to  this  species  and 
that  it  was  therefore  the  type  of  the  genua. 

The  genus  Pocockia  was  erected  by  Scringe 
in  1825,"  but  was  reduced  from  generic  rank 
by  Bentham  and  Hooker  in  1865.*  The  name 
has  since  been  applied  to  a  section  of  the 
genus  Trigonella.  The  new  binomial,  Trigo- 
neUa  radiata,  was  published  by  Boissier  in 
1872,'  since  which  date  the  type  of  the  genus 
Medicago  has  not  been  included  in  that  genus. 


THE  TTFB  OF  THE  aENTTS  MEDICA. 


orbicntarii;  e,  Mfili- 
Todiata;  d,  TrigonrUa 
im-fnufrum.    (MagnJ- 


Since  the  name  Medic^o  can  not  properly 
be  applied  to  alfalfa,  it  remains  to  trace  out       "p''|>'"anieiera.) 
the   proper   generic  name.      The   earliest    post-Linnsean   author   to 
treat  of  this  group  of  plants  is  Dr.  John  Hill,  whose  British  Herbal 
was  published  in  1756. 

o  De  Candolle,  1825,  Protl.  Syst.  Sat.  Veg,,  vol.  2,  p,  185. 

6  Bentham  and  Hooker,  18G5,  Genera  Plaiitarum,  vol.  1,  p,  487. 

cBoiiBier,  1872,  Fl.  Orient,,  vol.  2,  p.  90. 
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Hill  used  the  name  Medica"  for  the  genus,  and  referred  to  the 
earlier  publication  by  Liimfcus,  saying,  "He  alters  the  name,  writing 
it  Medicago."  While  Hill  did  not  use  the  binomial  system  of  nomen- 
clature, hia  first  species  is  associable  by  citation  with  a  previously 
published  binomial.  The  species  which  Hill  calls  Medica  sylvestris 
jiorefiavo,  the  "Yellow  Medick,  with  flat,  wTcathed  pods,"  is  without 
doubt  the  Medieago  falcafa  of  Linnseus.  It  is  listed  by  Hill  as  th^ 
first  of  the  British  species,  and  is  also  the  first  of  the  several  species 
illustrated  on  the  plate  cited.  Hill's  citation  for  this  species  is:  "  C. 
Bauhine  calls  it  Trifolium  luieum  gylveatre  Ugnea  sive  frutescena." 
Linnseus's  citation  *  under  the  name  Medicago  falcata  is  given  in 
slightly  different  form,  "Trifolium  sylvestre  luteum,  siliqua  comuta. 
Bauh.  pin.  330";  but  it  can  apply  to  no  other  of  Bauhin's  species. 
The  exact  wording  of  Bauhin's  description  is'  ''Trifolium  syl. 
Ivt^um  siliqua  comuta,  vel  Medica  fruiescena."  It  seems  proper, 
therefore,  to  credit  Hill  with  the  first  post-Linniean  publication  of 
the  generic  name  Medica  and  to  treat  the  Medicago  faicata  of  Linnseus 
as  the  type  of  the  genus. 

Adanson**  also  used  the  name  Medica  rather  than  Medicago, 
making  Medicago  a  sj-nonym.  This  author,  however,  was  dealing 
only  with  families  and  genera,  and  did  not  enumerate  the  species  of 
Medica. 

The  first  publication  in  which  the  name  Medica  was  used  in  direct 
connection  with  binomial  species  is  the  eighth  edition  of  the  Gardener's 
Dictionary,  by  Philip  Miller.'  This  author,  like  Hill,  called  attention 
to  i.he  change  of  names  by  Linnteus,  and  said: 

This  genua  of  plants  19  ranged  in  the  third  section  of  LinnKua's  seveateentb  claso, 
which  inrludea  the  herbs  with  a  butterfly  flower,  having  ten  stamina  in  two  houaes. 
He  alM>  has  joined  tlie  Uedica  and  Medicago  of  Toumefort  together,  making  ttiem 
one  genus  under  Ihe  title  Medieago,  but  Toumefort  makeB  the  distinguishing  character 
ot  Medicago  to  consist  in  having  a  falcated  compressed  pod.  Therefore  I  shall  here 
Beparate  those  plants  whose  pods  are  of  that  form  from  the  others  whose  pods  are 
twisted  like  a  screw;  and  as  the  title  of  Medica  was  finit  applied  to  the  Lucern,  so  I 
shall  continue  it  to  those  species  as  have  such  pods,  and  refer  the  others  to  tlie  genus 
of  Medicago. 

Notwithstanding  his  evident  appreciation  of  the  generic  differ- 
ences recognized  by  Toumefort,  Miller  proceeded  to  complicate  the 
situation  still  more  in  his  distribution  of  species  to  the  two  genera. 
In  the  genua  Medica  he  lists  in  the  following  order:  Medica  safiva-, 
Medica  falcata,    Medica  radiata,   Medica  hispanica,   Medica  ilalica, 

oHill,  1756,  British  Herbal,  p.  311.  pi.  45. 
^Linntens,  1753.  Species  Plantarum,  vol.  2,  p.  779. 
cBauhin.  1623,  Pin.,  p.  330. 

■(Adanson,  ITK).  Families  des  Plautes.  p.  325. 
'  MUler,  1768,  Gardener's  Dictionary,  not  paged. 
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Medica  cretica,  and  Medica  arhorea.  The  first  species  has  "pods 
that  are  twisted  like  a  screw,"  while  the  others,  with  the  possible 
exception  of  Medica  Ualica,  of  which  the  identity  is  in  doubt,  have 
"falcated  compressed"  pods.  Furthermore,  his  Medica  falcata  and 
Medica  arhorea  are  certainly  congeneric  with  Medica  sativa,  while 
his  Medica  radiata  and  Medica  creHca  are  species  of  true  Medicago. 
His  Medica  hispanica,  the  Medicago  cirdnnata  of  Linnseus,  is  now 
known  as  drcinus  drdnatus  (L.)  Kuntze, 

In  the  genus  Medicago,  Miller  lists  the  following  species;  Medicago 
marijia,  Medicago  scuieUata,  Medicago  tomato  (sic),  Medicago  intor- 
texta  (sic),  and  Medicago  laciniata,  all  of  which  have  "pods  that  are 
twisted  Uke  a  screw"  instead  of  "a  falcated  compressed  pod."  This 
grouping  of  the  species  was  both  illogical  and  incorrect  and  may 
have  been  in  part  the  reason  that  later  botanists  chose  to  follow 
Liniueus  rather  than  Miller  in  the  use  of  these  names. 

It  will  be  seen  from  the  foregoing  that  the  generic  name  Medica  as 
used  by  Hill  is  based  on  the  plant  known  as  Medicago  falcata  L. 
This  Linnfean  name  is  not  valid  because,  as  will  be  shown  later,  that 
plant  is  not  congeneric  with  the  type  of  the  genus  Medicago.  Hill 
must  be  recognized,  therefore,  as  the  author  of  the  genus  name 
Medica  and  MiUer  as  the  author  of  Medica  falcata,  the  name  of  the 
type  of  that  genus,  and  of  Medica  sativa,  the  correct  name  of  alfalfa. 

THE  SEED  ORABACTEBS  OF  AUAXPA  AND  BELATED  OENEBA. 

The  seed  characters  of  Medica  and  the  related  genera  are  suffi- 
ciently distinct  and  striking  to  aid  materially  in  understanding  the 
generic  differences.  The  seed  of  Medica  sativa,  which  is  the  best 
known  species  of  the  genus  Medica,  is  shown  in  fif^ure  2,  a.  It  is 
kidney  shaped,  2  mm.  to  2.5  mm.  long,  with  considerable  variation 
in  outline.  The  seed  coat  is  nearly  or  quite  smooth,  with  the  radicle 
extending  half  the  length  of  the  cotyledons,  or  a  little  more,  and  with 
the  line  between  the  radicle  and  the  cotyledons  scarcely  distin- 
guishable: There  is  also  consi<lerable  variation  in  the  color,  which 
ranges  from  a  dull  yellow,  sometimes  tinged  with  green,  to  a  reddish 
brown. 

The  seed  of  the  type  species,  Medica  falcata,  is  similar  to  that  of 
Medica  sativa,  but  is  slightly  larger,  averapng  nearly  2.5  mm.  in 
length.  The  radicle  is  proportionately  longer  and  more  distinct,  and 
the  color  is  usually  brighter,  ranging  from  a  pale  yellow  to  light 
brown. 

The  seed  of  Medicago  radiata  (fig.  2,  e)  is  slightly  less  than  3  mm. 
long,  dark  reddish  brown  in  color,  the  radicle  equaling  or  even 
exceeding  tho  cotyledons  in  length,  antl  the  seed  coat  is  very  rough 
and  transversely  wrinkled  even  when  the  seed  is  plump.     It  may  ho 
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observed  that  the  seed  of  this  species  is  well  illustrated  in  Tourae- 
fort's  plate  (see  fig.  1).  « 

It  should  be  noted  in  this  connection  that  the  seed  of  Medicago 
orbicvJaris  (fig.  2,  b)  resembles  that  of  Medicago  Todiata  rather  than 
that  of  Medica  saHva.  This  species,  Medicago  orbicularia,  is  the  only 
true  Medicago  which  has  not  been  transferred  by  botanists  to  another 
genus.  This  is  probably  due  to  the  fact  that  in  general  appearance 
and  habit  of  growth  this  species  is  not  sufficiently  different  from 
some  of  the  other  so-called  "bur  clovers"  to  attract  attention.  A 
close  examination  of  the  seed,  however,  leaves  no  doubt  that  tills 
species  is  congeneric  with  Medicago  radiata  rather  than  with  Medica 
falcata. 

Since  the  Medicago  radiaia  of  Lionffius  has  been  placed  by  all 
recent  botanists  in  the  genus  Trigonella,  a  seed  of  TrigoneUa  foenum- 
^raecum,  the  type  of  that  genus,  is  also  shown  (fig,  2,  d).  The  seed 
of  this  species  is  relatively  large,  4  to  5  mm.  long,  subcylindric,  ob- 
liquely truncate  in  outline,  dull  yellow  to  brownish  red  in  color,  with 
the  seed  coat  nearly  smooth  and  the  radicle  very  prominent  and 
about  two-thirds  as  long  as  the  cotyledons. 

The  seeds  of  these  three  groups  are  thus  seen  to  be  strikingly 
different,  and  so  far  as  known  there  are  no  intergradations  between 
them  with  respect  to  these  characters.  In  view  of  these  facte  it 
seems  necessary  to  recognize  three  genera  to  include  the  species 
hitherto  grouped  under  the  generic  names  Medicago  and  Trigooella. 

A2f  AIiYTICAI.  KXT  TO  THE  QENEBA. 

Pod  cylindncal,  straight  or  booked,  with  a  long,  attenuated  beak;  seeds  subcylindric 
or  compteased,  the  ends  obliquely  truncate  by  mutual  pressure.    Genus  Trigontlia 
(Touniefort)  LiuntBUs;  type,  T.  /oenum-gTaecitm  Linnteus. 
Pod  Rattened,  sickle  shaped  or  twisted  into  a  spiral,  abruptly  short  pointed;  seed 
kidney  shaped  or  orbicular. 
Seed  kidney  shaped,  about  twice  as  long  as  broad,  the  surface  smooth;  radicle 
about  half  the  length  of  the  cotyledoua.    Genua  Mtdiea  (Toumelort)  Hill; 
type,  M.  falcata  (Linnteus)  Miller. 
Seed  Buborbicular  or  oval,  very  little  longer  than  broad;  surface  rough,  punctate, 
tuberculate,  or  wrinkled;  radicle  as  long  as  or  longer  than  the  cotyledons. 
Genus  Mediaigo  (Toumefort)  Linnieua;  type,  M.  radiata  Linnieus. 

STTltMAKT. 

Alfalfa  has  been  cultivated  as  a  forage  crop  since  very  ancient 
times.  It  was  brought  into  Greece  by  the  Persians  about  490  B.  C 
Its  culture  spread  westward  on  both  sides  of  the  Mediterranean  and 
later  to  both  American  continents,  where  it  is  now  widely  distributed. 
It  was  known  to  the  Greeks  and  Romans  as  "Medike"  and  "Herba 
Medica"  on  account  of  its  supposed  Median  origin.    Its  common 
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English  and  European  name,  iucem,  is  probably  derived  from  the 
name  of  the  valley  of  the  Luzerne  River,  in  northern  Italy.  Its 
common  Spanish  and  American  name,  alfalfa,  is  derived  from  an 
Arabic  word,  "alfacfacah,"  meaning  "the  best  kind  of  fodder," 

The  prevalent  botanical  name  of  alfalfa,  Medicago  saSva,  can  not 
properly  be  used  for  this  plant,  since  the  name  Medicago  belongs  to 
another  plant  not  congeneric  with  alfalfa.  The  plant  which  was 
described  under  the  name  Medicago  and  to  which  that  name  properly 
belongs  has  been  recently  known  to  a  majority  of  botanists  as  Tn~ 
gonfSa  radiata.  The  correct  botanical  name  of  alfalfa  is  Medica 
sativa  (L.)  Mill. 
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THE  CROSS-INOCULATION  OF  FRUIT  TREES  AND 
SHRUBS  WITH  CROWN-GALL" 

By  Gborgb  G.  Hbdocock,  Sdcnlific  Aawbtnl,  Invtttigationt  of  DittOKt  of  Ftaitt. 


In  another  publication*  brief  mention  has  been  made  by  the  writer  of 
the  identity  of  the  forms  of  disease  known  as  crown-gall  occurring  upmn 
the  almond,  apricot,  blackberry,  cherry,  peach,  plum,  prune,  chestnut, 
and  walnut.  This  identity  has  been  fully  cstabUshed  by  subsequent 
experiments  with  nearly  5,000  seedlings  grown  in  sterilized  soil, 
watered  with  sterile  water,  and  inoculated  in  wounds  with  pieces  of 
gall  from  the  outer  portions  of  galls  taken  from  plants  of  the  kinds 
mentioned. 

In  addition  to  these  experiments,  later  and  more  extensive  experi- 
ments with  apple  and  pear  seedlings  carried  on  both  in  the  field  and 
the  greenhouse  with  15,000  carefully  selected  seedlings  inoculated 
similarly  with  galls  from  the  almond,  apricot,  blackberry,  cherry, 
peach,  plum,  and  rose  gave  results  indicating  that  the  soft  galls  occur- 
ring on  the  apple,  pear,  and  rose  are  also  forms  of  the  same  disease. 
Smith  and  Townsend'  have  shown  that  galls  on  peach  trees  can  be 
produced  by  inoculations  with  pure  cultures  of  Bacterium  tumefacieTis 
Sm.  &  Town.,  the  cause  of  the  formation  of  the  galls  on  the  Paris  daisy. 
Coupling  this  fact  with  the  results  of  the  writer's  experiments,  it  is 
possible  that  the  soft  galls  of  these  plants  with  which  he  has  experi- 
mented are  caused  either  by  the  same  organism  or  by  closely  related 
forms. 

"The  recent  discovery  of  the  bacterial  oatiire  of  the  crown-gall  of  peach  trera  and  cer- 
t*in  other  plan  ta  clears  up  in  a  considerable  meaaUFe  the  doubt  regarding  this  important 
disease.  The  experiments  here  briefly  described  by  Doctor  Hedgcock  were  carried  out 
before  the  cause  of  the  disease  was  known,  and  are  important  in  showing  the  extent  to 
which  ciD»-infection  ordinarily  Ukee  place  from  one  vwiety  of  plante  to  another.  It  is 
believed  that  the  reeulls  are  of  sufficient  practical  ae  well  as  scientific  importance  to 
warrant  their  publication  in  this  brief  preliminary  note.— B.  T.  Galloway,  Palhol- 
ogitt  and  Phyiwlogul  and  Chief  of  Bureau. 

^Science,  n.  s.,  vol.  22,  pp.  120,  121,  July,  1905. 

eSdence,  n.  a.,  vol.  26,  pp.  671-673,  April,  1907. 
Oi-m  -,         21 , 


aSJ  MISCELLANEOUS   PAPEH9. 

EZFBIIIHENTS  WITH  CBOWN-OALL. 

Many  of  the  writer's  experiments  with  the  soft  form  of  crown-gail 
on  apple  and  pear  aeedlings  have  given  negative  results.  These 
experiments  were  usually  small  in  extent.  The  results  from  three  of 
the  larger  experiments  are  presented  here. 

In  the  most  extensive  experiments  with  the  apple,  healthy  seed- 
lings were  carefully  washed  and  divided  into  four  lota  of  approxi- 
mately the  same  number.  The  plants  of  one  set  were  wounded  by 
making  a  downward,  slanting  incision  into  the  root,  and  then  the 
wound  was  wrapped  with  thread  in  the  same  manner  that  grafts  are 
wrapped,  to  be  used  as  a  control.  A  second  control  set  was  treated 
similarly,  except  that  a  chip  or  piece  of  clean,  healthy  apple  root  was 
inserted  in  the  wound  before  wrapping.  A  third  set  was  prepared 
like  the  first,  except  that  a  piece  of  soft  apple  gall  was  inserted  in  the 
wound,  A  fourth  set  was  prepared  similarly,  except  that  a  piece 
of  hard  apple  gall  was  inserted.  The  aeedlings  in  this  and  the  fol- 
lowing experiments  were  prepared,  planted,  and  grown  midcr  the 
personal  direction  and  observation  of  the  writer.  The  trees  were 
dug  aft«r  growing  one  season,  with  the  following  results. 

Of  977  trees  grown  in  the  first  control,  wounded  only,  1.4  per  cent 
were  diseased  with  crown-gall,  chiefly  of  the  hanl  form;  of  920  trees 
in  the  second  control,  with  healthy  chips  in  the  wounds,  1.5  per  cent 
were  .similarly  diseased;  of  the  set  of  851  trees  inoculated  with  soft 
gall,  10,9  per  cent  were  diseased  with  galls  of  the  soft  form  and  2  per 
cent  with  those  of  the  hard  form;  of  the  set  of  821  trees  inoculated 
with  galls  of  the  hard  form,  2.1  per  cent  were  diseased  with  galls, 
principally  of  the  hard  form. 

These  results,  in  the  writer's  opinion,  show  quite  conclusively  that 
apple  crown^all  in  its  soft  form  is  contagious,  but  that  in  the  hard 
form  it  is  either  slightly  or  not  at  all  contagious.  Should  it  be  shown 
later  that  the  two  forms  are  results  of  infection  by  the  same  organism 
it  will  probably  follow  in  the  case  of  the  hard  form  that  the  apple 
tree  has  been  able  to  resist  and  lai^ly  overcome  the  effect  of  the 
parasite  by  healing  processes  which  lower  its  vitality.  That  such 
may  be  the  case  is  shown  by  the  results  from  several  large  experi- 
ments with  grafted  apple  trees  where  the  percentage  of  galls  on  nur- 
sery trees  decreased  rapidly  for  three  years. 

Another  experiment  carried  out  similarly  -Kith  healthy  apple  seed- 
lings resulted  as  follows:  Of  the  control  set  in  wliich  the  trees  were 
wounded  only,  0.8  per  cent  of  657  trees  were  diseased  with  galls, 
chiefly  of  the  hard  form;  of  the  control  set  of  672  trees  with  inserted 
healthy  chips,  1.2  per  cent  .were  similarly  diseased;  of  627  trees 
inoculated  with  chips  of  dead  peach  gall,  3.1  per  cent  were  diseased 
with  galls,  nearly  all  of  the  soft  form;  of  640  trees  inoculated  with 
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chips  of  dead  raspberry  gall,  3.3  per  cent  were  similarly  diseased; 
of  605  plants  inoculated  with  chips  of  live  rose  gall,  3.5  per  cent  were 
diseased  as  before.  Although  the  percentage  of  infection  in  this 
experiment  is  very  low,  the  soft  galls  pro<luced  by  the  inoculations 
were  so  typical  of  those  which  occur  on  stone  fruits  and  roses,  even 
to  the  rotting  away  of  numbers  of  them  at  the  close  of  the  growing 
season,  that  it  is  very  evident  that  the  disease  is  the  same  on  the 
apple  as  on  the  stone  fruits  where  the  galls  have  the  soft  form. 

In  a  third  experiment  1,600  healthy  pear  seedlings  were  prepared, 
planted,  and  grown  as  in  the  former  experiments,  inoculations  being 
made  with  chips  of  gall  from  the  following  plants:  Almond,  black- 
berry, cherry,  peach,  raspberry,  and  rose.  Galls  horn  a  number  of 
other  plants  were  used  with  negative  results,  but  those  named  gave 
positive  results,  as  follows:  Of  the  control  in  which  the  treea  were 
wounded  only,  none  was  diseased  with  galls;  of  the  control  in  which 
the  trees  were  inoculated  with  healthy  chips,  1  per  cent  was  <liseased 
with  galls,  about  half  being  of  the  soft  form;  of  the  trees  inoculated 
with  almond  gall,  4.2  per  cent  were  diseased  with  soft  galls.  The 
other  sets  showed  the  percentages  of  plants  diseased  with  soft  galls  to 
be  as  follows:  Blackberry  galls,  9.5  per  cent;  raspberry  galls,  6.6  per 
cent;  peach  galla,  7.8  per  cent;  rose  galls,  15.8  per  cent.  These  posi- 
tive results  prove  that  the  soft  galls  of  the  pear  are  identical  with 
those  of  the  stone  fruits  and  the  raspberry,  the  blackberry,  and  the 
rose. 

smacABT. 

From  the  results  obtained  by  five  years'  experimentation  in  the 
greenhouse  with  seedlings  grown  under  carefully  regulated  condi- 
tions, the  following  facts  are  noted: 

The  soft  galls  from  the  almond,  apricot,  blackberry,  cherry,  peach, 
plum,  prune,  and  raspberry  have  been  transferred  easily  to  seedlings 
of  the  almond,  apricot,  peach,  and  raspberry;  less  readily  to  those  of 
the  blackberry,  cherry,  plum,  prune,  and  pear;  and  with  great  diffi- 
culty to  seedlings  of  the  apple,  chestnut,  walnut,  and  rose. 

The  soft  galls  of  the  apple,  chestnut,  walnut,  rose,  and  pear,  as  a 
rule,  have  not  been  transferred  readily  to  any  of  the  plants  mentioned. 
Evidence  has  been  obtained  of  a  wide  range  of  susceptibility  in  dif- 
ferent varieties  of  the  same  plant.  This  has  been  noted  in  varieties 
of  the  apple,  blackberry,  cherry,  chestnut,  pear,  and  rose. 
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RECENT  STUDIES  OF  THE  OLIVE-TUBERCLE 
ORGANISM. 

By  Erh'in  F.  Shith,  PatbologUC  in  Charge  of  the  Laboratory  nf  Plant  Pathology. 


INTBODnCTION. 

In  recent  years  the  olive  orchards  of  California  have  suffered  con- 
siderably from  swellings  on  the  branches,  known  as  olive  tubercles 
and  attributed  to  bacteria.  This  disease  was  first  described  in  Italy, 
at  least  in  modem  times,  albeit  imperfectly  as  regards  its  cause.  It 
has  been  known  since  Roman  days. 

DBPABTUEITT  EXPEBOCBKTS. 

A  desire  to  leam  the  natural  methods  of  infection  and  the  exact 
biology  of  the  organism  in  the  hope  that  this  might  bring  to  light 
some  method  of  coping  with  the  disease  led  the  writer,  in  1903,  to 
begin  a  systematic  study  of  the  olive  tubercle,  which  has  continued  to 
date,  material  being  obtained  from  California  and  subsequently  from 
Italy.  Mr.  James  Birch  Rorer  was  associated  with  the  writer  in  the 
earlier  work. 

The  right  oi^anisra  was  plated  out  of  the  tumors  without  difficulty 
and  det«rmined  to  be  a  schizomycete.  Numeroiia  inoculations  by 
needle  puncture  were  made  on  sound  olive  trees  in  one  of  the  hot- 
houses of  the  Department  of  Agriculture  with  very  satisfactory 
results.  During  this  study  it  was  learned  that  a  yollow  s<^liizomycete, 
perhaps  more  than  one,  quite  frequently  accompanies  or  follows  the 
parasite,  and  that  occasionally  nonpathogenic  white  bpcteria  also 
occur  in  the  tumors.  These  yellow  and  white  organisms  were  de- 
termined to  be  nonpathogenic  by  needle-puncture  inoculations.  All 
of  the  inoculations  were  made  on  young  growing  shoots  of  the  olive. 
No  fungi  were  found  in  the  tubercles  used  for  the  poured-plate  isola- 
tions, but  subsequently  fungi  were  found  in  some  of  the  old  tumors. 

During  this  year  (1903)  tumors  were  produced  on  about  50  olive 
plants  by  pure-culture  inoculations  (on  every  one  inoculated),  and 
with  pure  cultures  plated  therefrom  a  second  crop  of  knots  was  pro- 
duced, thus  complying  with  Koch's  rules  of  proof.     Many  control 
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punctures  on  the  same  plants  healed  promptly.  During  the  entire 
seven  months  only  oiie  accidental  infection  occurred,  and  thi$  one 
could  be  accounted  for  satisfactorily,  i.  e.,  it  appeared  lower  down  on  a 
branch  already  inoculated  and  forming  a  tumor.  Such  being  the 
results,  no  reasonable  doubt  remained  as  to  the  possibility  of  produc- 
ing the  tumor  with  pure  cultures  of  bacteria,  nor  from  our  studies  was 
there  any  doubt  as  to  the  particular  organism  involved.  Our  experi- 
ments fully  confirmed  Savastano'a  statements  respecting  the  bacteria) 
origin  of  the  tumor,  but  the  parasite  was  white,  not  yellow  as  stated  in 
literature.  These  facts  were  set  forth  in  December,  1903,  in  an 
address  before  the  Society  for  Plant  Morphology  and  Physiology, 
illustrated  by  stereopticon  and  by  inoculated  plants,  an  abstract  of 
the  same  being  published  in  Science. 

During  the  four  years  which  hare  elapsed  since  this  preliminary 
note,  many  additional  successful  inoculations  have  been  made  (the 
total  number  of  inoculations  now  exceeding  500),  and  occasional  acci- 
dental infections  have  also  appeared  on  the  experimental  olives,  all  of 
the  plants  being  in  one  place  from  the  start.  These  latter,  however, 
have  been  comparatively  few  and  in  no  way  confusing.  About  150 
olive  plants  of  several  varieties  were  used  for  these  experiments. 
They  were  rooted  cuttings  from  so  und  plants  which  had  been  grown  in 
one  of  the  hothouses  of  the  Department  of  Agriculture  for  many  years. 

OTHER   RESBABCHE8. 

About  the  same  time  as  the  writer,  Ruggero  Schiff,  subsequently 
known  as  Schiff-Giorgini,  began  experimenting  on  the  olive  tubercle  in 
Italy.  His  first  paper  was  published  in  German  in  1904.  This  was 
followed  in  1905  by  a  second  paper  in  German  and  by  a  longer  paper  in 
Italian,  wherein  he  furnished  additional  evidence  of  the  same  charac- 
ter as  that  given  in  his  first  paper.  Doctor  Schiff  claimed  to  have 
obtained  successful  infections  with  a  schizomycete  totally  different 
from  that  isolated  in  our  laboratory.  He  also  stated  that  cultures  of 
the  BatnUua  oUae  are  flocculated  or  agglutinated  by  juice  from  tuber- 
cles, but  not  by  juice  from  sound  parts  of  the  plant.  Fortunately,  he 
described  his  organism  so  carefully  that  no  doubt  remains  as  to  exactly 
what  he  meant  by  it. 

In  1905  the  writer  called  attention  to  the  discrepancy  between  hia 
own  and  Schiff's  studies,  stating  some  of  the  pointa  of  disagreement, 
and  venturing  the  statement  that  no  olive  knots  could  be  produced 
with  pure  cultures  of  Schiff's  oi^anism. 

About  this  time  Dr.  Amedeo  Berleae,  an  Italian,  became  interested  in 
knots  on  olive  trees;  distinguished,  incorrectly  it  would  seem,  two  dis- 
tinct forms  of  tubercle;  and  cultivated  from  the  ordinary  form  a  yellow 
organism,  inclined  to  orange,  supposed  by  him  to  be  Bacillus  tdeae 
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(Arc.)  Trevisan,  and  from  the  other  form  a  white  organism  said  by 
Petri  to  be  Schiff's  bacillus. 

Moreover,  in  1905,  Peglion,  in  Italy,  described  a  tubercle  from  the 
oleander,  noted  its  anatomical  resemblance  to  the  olive  tubercle, 
isolated  a  schizomycete  therefrom,  with  characters  like  Ba6S.us 
oleae  (Arc),  and  made  inoculations,  but  did  not  wait  for  results  before 
publishing.  This  oi^anism,  isolated  by  Peglion,  is  unlike  the  olive- 
tubercle  organism,  antf  in  Doctor  Petri's  experiments  and  our  own,  a 
culture  of  it  having  been  given  me  by  Doctor  Petri,  also  proved  non- 
pathogenic to  the  oleander. 

In  1906  Clayton  O.  Smith,  of  California,  also  desc-ribed  the  oleander 
tubercle,  cultivated  a  schizomycete  therefrom,  secured  inoculations  od 
oleander  and  olive,  and  definitely  identified  the  organism  as  BacUlua 
oleae  (Arc.)  Trevisan,  the  growth  of  this  organism  on  potato  being 
described  as  spreading,  raised,  end  always  straw  colored.  Peglion's 
work  is  not  mentioned. 

One  of  Doctor  Schiff's  colleagues,  Dr.  Lionelle  Petri,  assistant  to 
Doctor  Cuboni  in  Kome,  took  up  the  subject  in  1905,  by  this  time  s 
rather  confused  one.  After  experimenting  for  a  period  of  two  years 
he  published  a  paper  in  German  in  1907,  in  which  he  states  that  both 
Schiff-Giorgini  and  Berlese  are  wrong,  the  only  infectious  organism  of 
the  three  studied  by  him  being  that  isolated  and  described  by  Smith 
in  1905.  The  BadUus  oleae  (Arc.)  Trevisan  is  a  mixture.  On  agar 
both  elements  of  this  mixture  may  remain  alive  for  some  time,  or  one 
may  destroy  the  other. 

IHOCm.A.TIONS  WI^  SCHIFF'S  BA.0ILLTT8. 
My  note  of  1905  in  the  Centralblatt  did  not  cover  all  my  knowledge 
■  of  the  olive  tuberele.  I  included  in  this  note  only  enough  to  show  that 
Schiff-Gioi^ini  and  myself  were  experimenting  with  entirely  different 
ot^anisms  and  that  probably  both  of  us  could  not  be  right.  I  had 
not  then  experimented  with  his  organism,  but  I  assumed  that  Schiff 
was  wrong  because  we  had  produced  fine  examples  of  the  olive  tumor 
repeatedly  (50  of  them  in  1903  and  a  great  many  since)  with  my 
organism,  while  he  passed  over  the  etiology  of  his  oiganism  with  a 
few  inconclusive  remarks,  to  wit: 

It  b  unnecessary  to  dwell  on  the  pathogenicity  of  B.  oUae;  it  has  already  been 
demonstnt^d  by  others,  as  I  said  above  in  speaking  of  the  work  already  extant  on  this 
subject.  In  addition  I  will  my  that  I  have  repieatedly  caused  the  tuberculosis  in 
healthy  olive  plants,  using  pure  cultures  of  B.  oleae  in  glycerinated  brotb. 

This  is  all  Schiff  has  to  say  on  inoculation  experiments  in  his  paper 
of  28  quarto  pages.  In  the  earlier  German  papers  he  barely  mentions 
the  subject.  I  did  not  consider  Berlese's  note  of  any  importance, 
because  he  did*  not  confirm  his  statements  by  successful  inoculations. 
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At  ihe  time  of  my  note  to  the  Centralblatt  in  1905,  I  lied  not  seen 
Schiff-Gioi^ini's  organism,  but  I  obtained  it  toward  the  end  of  1905 
from  Kr&I,  who  had  it  from  Kornauth,  and  made  inoculations  with 
it  on  olive  shoots  in  1905  and  1906. 

All  of  these  inoculations  failed,  although  they  were  several  times 
repeated,  for  the  most  part  on  young,  actively  growing  shoots,  using 
young  cultures  and  inoculating  ven,-  copiously  with  needle  pricks  on 
varieties  of  olives  very  sensitive  to  the  knot.  Altogether  about  50 
inoculations  in  three  series  (including  500  or  more  punctures)  were 
made  with  this  organism  at  considerable  intervals  during  a  period  of 
about  two  years,  using  slant^agar  for  the  first  lot,  potato  cultures  for 
the  second,  and  slant-agar  for  the  third.  Not  a  single  tumor  devel- 
oped. In  one  or  two  cases  only  there  was  a  slight  swelling  in  the 
pricked  area  such  as  check  punctures  sometimes  give,  but  none  of 
these  developed  into  knots,  and  they  were  only  slight  cicatrization 
elevations.  Bacteria  were  present  at  the  end  of  a  year  in  some  of 
theae  punctures,  as  determined  by  a  microscopic  examination  of  sec- 
tions. Possiblj'  these  slight  wound  reactions  are  wiiat  Schiff-Gior- 
gini  identified  as  tubercles,  for  he  states  that  he  obtained  the  disease 
with  "pure  cultures"  of  bis  organism  repeatedly  (ripetutamente) ; 
or  it  maj-  be  that  his  inoculation  experiments  were  made  with  mixed 
cultures  (they  were  fluid  cultures  at  any  rate);  or,  finallj',  it  may  he 
that  they  were  made  on  limbs  of  olives  already  infected  with  the 
tubercle  organism  and  ready  to  develop  tumors.  Tubercles  on  olive 
trees  being  more  easily  observable,  if  they  had  been  present,  than 
mixtures  of  bacteria  in  his  fluid  cultures,  the  second  supposition  is 
probably  the  correct  one,  since  Schiff  says  that  the  olive  trees  used 
were  sound  ones  and  that  the  inoculations  were  from  "  glycerinated 
broth."  My  twelve  olive  plants  were  under  examination  for  many 
months,  and  in  some  instances,  especially  in  the  flnal  inoculations,  a 
much  greater  amount  of  Schiif's  oi^anism  was  inserted  than  it  has 
ever  been  my  custom  to  use  in  the  case  of  the  true  tumor-producing 
organism. 

I  can  therefore  confirm  Doctor  Petri's  statement  respecting  this 
organism,  my  own  inoculation  experiments  being  perfectly  in  accord 
with  his.  The  Scliiff-Giorgini  oi^anism,  which  baa  various  well- 
marked  characteristics  and  is  not  likely  to  be  mistaken  for  any  other 
organism  peculiar  to  the  olive  tree,  is  not  the  cause  of  the  olive 
tubercle,  and  Schiff's  conclusions,  therefore,  as  to  immunity,  resist- 
ance, agglutination,  etc.,  can  not  be  accepted. 

There  can  bo  no  doubt,  I  think,  tliat  I  had  Schiff-Giorfdni's  organ- 
ism, since,  except  in  some  slight  details  likely  to  vary  from  culture  to 
culture  and  person  to  person,  it  corresponded  perfectly,-  with  his  own 
very  fidl  description,  as  I  took  care  to  find  out  before  making  many 
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inoculations.  Krkl  wrote  to  SchilT  for  it,  who  said  he  did  not  have  it 
-any  longer,  but  perhaps  Professor  Komauth  would  still  have  it,  as 
proved  to  be  the  case. 

AaOLUTINATION  TEST. 

The  writer  repeatecl  the  agglutination  test  described  by  Schiff, 
using  young  bouillon  cultures  of  the  right  oi^anisin  and  the  juice  of 
a  fresh  large  knot  mixed  with  barely  sufficient  water  t(i  enable  one  to 
filter  it  satisfactorily  through  a  Chamberland  boupe.  The  peptone 
was  thrown  out  of  solution  by  this  fluid,  but  the  bacteria  continued 
separate  and  motile;  they  were  not  in  any  way  clumped  by  one  or 
two  hours  exposure  or  even  by  exposure  over  night,  nor  when  one 
part  of  the  bacterial  fluid  was  put  into  as  much  as  ten  parts  of  the 
juice  and  examined  in  a  hanging  drop.  Moreover,  even  if  Schiff  had 
had  the  right  organism,  twenty  to  forty  hours  is  altogether  too  long 
to  wait  for  an  agglutination. 

BAFBOPHTTIO  BACTXBIA  IK  TUBEItCLEB. 

I  find  it  difiicult  to  believe  that  Schiff-Giorgini's  organism  occurs 
in  all  natural  olive  knots  or  that  there  is  any  symbiotic  relationship. 
As  already  stated,  saprophytic  bacteria  frequently  occur  in  olive 
tubercles,  and  Doctor  Petri  touches  on  the  possibility  of  symbiosis, 
without,  however,  committing  himself  to  it.  My  original  belief  was 
that  Schiff  must  have  obtained  his  organism  from  the  surface  of  an 
imperfectly  sterilized  potato  culture  or  from  the  surface  of  the  olive 
tubercle,  but  from  Doctor  Petri's  observations  we  must  now  conclude 
that  it  occurs  in  the  interior  of  some  of  the  tubercles.  The  yellow 
organisms  called  Ascobacterium  luteum  by  Doctor  Petri  may  occut  in 
all  old  knots,  since  we  may  assume  them  to  be  common  on  the  surface 
of  olive  trees,  just  as  certain  nonpath<^enic  forms  are  common  on  the 
skin  of  animals,  but  they  are  not  by  any  means  always  in  young  knots. 
In  certain  poured  plates  where  I  found  yellow  bacteria  in  conjunction 
with  the  right  organism  I  had  good  reason  to  think  the  surface  of  the 
tubercle  had  been  insufficiently  sterilized  (tliirty  seconds).  Neither 
Schiff's  organism  nor  the  yellow  form  isolated  by  Berlese  is  necessary 
for  the  production  of  the  tubercle,  as  Doctor  Petri  has  also  shown. 
In  Petri-dish  poured  plates  made  from  olive  tubercles  collected  in 
autumn  and  winter,  or  in  early  spring  before  new  growth  has  com- 
menced, probably  also  in  late  summer,  one  might  expect  to  find 
various  intruding  bacteria,  also  fungi.  I  have  foimd  the  bacteria 
very  frequently,  especially  the  yellow  ones.  Schiff's  organism  I  have 
not,  so  far,  found  in  the  tubercles.  In  two  instances  I  have  obtained 
only  the  nonpatht^nic  yellow  organisms  from  olive  tubercles,  but 
these  were  at  least  6  or  8  months  old,  and  perhaps  older — too  old 
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anyway.  One  lot  came  from  Naples  and  the  other  from  Tunis. 
Schiff's  mistake  arose  from  the  belief  that  anything  found  in  the- 
tubercle  must  necessarily  be  the  cause  of  it.  That  he  did  not  dis- 
cover and  correct  his  mistake  later  on  is  due  to  the  fact  that  his 
inoculations  were  not  properly  controlled. 

HOUENCLATtTBE  OF  THB  OLtVE-rtTBBRCLE!  OBOAKISK. 

The  nomenclatorial  vicissitudes  in  connection  with  the  olive- 
tubercle  organism  may  be  stated  as  follows: 

1886.  Bacterium,  oleae  Arcangeli:  Bacteria  seen  in  cavities  in  the 
tiibercles  and  name  given  without  measurements  or  any  description, 
except  the  statement  that  they  resembled  Bad.  termo.  The  cavities 
aJso  contained  mycelium  and  spores.  No  bacteriological  studies 
were  made.  Statement  hazarded  that  the  bacteria  had  nothing  to  do 
with  the  production  of  the  tubercles  which  arise  in  wounds.  The 
tubercles  were  described  quite  carefully  and  attributed  to  physio- 
logical disturbances  favored  by  special  predisposition. 

1889.  Bacillus  oleae  tuierculosis  Savai!tano:  Studies  begun  in  1886; 
tubercles  produced  in  1887  and  again  in  1889  with  cultures  of  bacteria 
obtained  from  the  knots.  Organism  described  as  a  motile  short  rod, 
which  is  whitish  or  yellow  on  culture  media  and  sometimes  liquefies 
gelatin,  while  at  other  times  it  does  not. 

1889.  BaciU'ts  Prillieuxianus  Trevisan:  A  name  based  on  Pril- 
lieux's  account  of  the  disease  and  given  without  study  or  proper 
description. 

1889.  BadUus  ohae  (Arc.)  Trevisan:  A  simple  transfer  to  another 
genus.  The  description  is  borrowed  (curtailed)  from  Savastano.  B. 
PriUieuxianiis  is  placed  under  it  as  a  synonym;  also  B.  oleae  tuier- 
culosis. 

1904-1905,  Bacillus  oleae,  the  cause  of  olive  tubercle,  stated  by 
Schiff-Giorgini  to  be  a  white  to  dirty  yellow,  polymorphic,  peri- 
trichiate  bacillus,  producing  spores  very  readily,  forming  long  chains 
and  tangled  threads  su^estive  of  the  anthrax  organism,  producing  a 
prompt  pellicle  on  bouillon,  liquefying  gelatin,  coagulating  milk, 
growing  readily  at  37°  C,  withstanding  a  temperature  of  102°  C,  etc. 

1905.  The  olive-tubercle  oi^anism  stated  by  Erwin  F.  Smith  to  be 
a  white,  nonsporiferous,  nonliquefying  organism,  consisting  of  short 
rods,  motile  by  means  of  polar  flagella,  unable  to  grow  at  37°  C, 
killed  by  a  temperature  of  50°  C,  incapable  of  coagulating  milk,  etc. 
Yellow  and  white  nonpathogenic  bacteria  stated  to  occur  in  the 
tubercles. 

1907.  BadUus  oleae  (Arc.)  Trevisan,  stated  by  Petri  to  be  a  "Sam- 
melname,"  which  splits  up  on  study  into  Bacillus  oleae  a  (Smith),  the 
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true  parasite;  BaeiUus  oleae  fi  (Schiff-Gioi^ini) ,  a  nonpathogenic 
oi^anism;  and  BaciUus  oleae  y,  which  in  Berlese's  cultures  is  Aseo- 
iaeteritim  liUeum,  a  nonpathogenic,  liquefying  peritrichiate  form,  and 
in  Savast&no's  cultures  is  A.  lufeum, mixed  with  Smith's  organism,  an 
assumption  believed  to  be  required  by  the  fact  that  Savastano 
describes  his  oi^nism  as  sometimes  liquefying  gelatin  and  as  yellow 
on  some  media  and  yet  obtained  tubercles  on  making  inoculations. 

Such  being  the  situation,  by  what  name  shall  the  olive-tuhercle 
organism  be  known  t 

The  earliest  name,  Arcangeli's,  is  practically  a  nomen  nudum, 
since  the  description  accompanying  it  does  not  presuppose  patho- 
genicity nor  enable  anyone  to  determine  what  organism  was  intended. 
Arcangeli's  entire  description  is  as  follows: 

But  1  constantly  found  between  the  irregular  cavities  placed  more  or  less  deeply 
(whoee  walla  were  oftentimes  more  or  leas  chestnut  colored  and  changed)  colonies  vt  a 
bacterial  form  like  Bacterium  lermo,  which  I  ehall  call  Bacterium  oleat,  together  with 
mycelial  filaments,  poeeibly  of  a  Cladoeporium,  and  spores  of  fungi. 

SavastEiDo  was  the  first  man  to  isolate  bacteria  from  the  olive 
tubercle  and  to  secure  infections.  His  name  i.s  the  next  earliest,  but 
it  is  a  trinomial,  and  a  part  of  his  description  is  drawn  from  mixed 
cultures.     The  oi^amsm  does  not  liquef>-  gelatin  and  Ls  not  yellow. 

Trevisan's  names  are  inadmissible  because  he  merely  copied  earlier 
vague  statements  and  no  one  can  tell  from  Ids  descriptions  what  or- 
ganism was  intended.  This  is  shown  admirably  by  the  very  diverse 
interpretations  which  have  followed,  e.  g.,  Beriese's  and  SchifTs. 
Indeed,  the  subject  is  in  such  confusion  that  in  recent  years  no  less 
than  four  distinct  organisms  have  been  considered  to  be  BaciJlus  oleae 
by  different  writers. 

After  careful  consideration,  to  avoid  further  confusion,  the  writer 
has  decided  to  give  an  entirely  new  name  to  the  organism  isolated 
by  himself,  and,  in  order  that  Savastano  may  not  fail  of  due  honor, 
he  has  decided  upon  the  name  Bacterium  Savastanm,  with  the  follow- 
ing characterization: 

SBBCBIPTION  OF  THE  OLIVE -TTJBEBCI^  OBQAITISIC. 

Bacterium  Savastand  (nov.  nom.,  nov.  de-script.) 

Synonym  (pro  parte) :  Badllus  oleae  tuberculosis  Sava-stano. 

Names  of  doubtful  import,  to  be  rejected:  Bacterium  oleae  Arc,; 
Bacillus  PriUieuxianus  Trev.;  Bacillus  oleae  (Arc.)  Trev. 

Latin  diagTtosis.—B&culis  cylindricis  apicibus  rotundatis,  longitu- 
dine  variantibus,  solitariis  vel  in  iilamentis  brevibus  dispositis;  baculis 
unis  saepe  1.2-3x0.4-0.8  M',  se  moventibus,  aerobiis,  asporis. 
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Hah.:  In  tumoribus  Oleae  europeae.  Coloniae  in  gelatina  tenues, 
albae,  marginibus  inaequales,  nonliquefacientea.  Coloniae  in  ^ar- 
agar  albae,  rotundae,  nitentea,  evolventes  lente  (in  extreme  die  sep- 
timo  2-5  mm.  latae).  Culturae  in  tuberibua  Solani  primo  albae,  dein 
pallidae  fulvae-albae  sunt.  Lac  sterile  alcalinum  fit  et  casein  non- 
segregatur.  Baculi  methodo  Gram  noncolorantur.  Nitrum  non- 
redigitur.  Aciduni  in  mediis  cum  saceharo  uvae  celeriter  fit.  Si  cul- 
turae novae  in  infusione  camis  J  horam  in  temperatura  50°  C.  tenen- 
tur,  moriuntur.  Inter  temperaturam  35°  C.  et  temperaturam  1°  C. 
crescit.     Inoculatum  in  Oleas  sanas,  tumores  proprios  producit. 

A  white,  nonliquefying  schizomycete,  causing  olive  tubercle.  This 
organism  is  found  in  the  olive  tubercle  and  in  many  culture  media  aa  a 
short  rod  witli  rounded  ends,  either  single  or  in  pairs,  growing  end  to 
end,  or  in  small  clumps,  more  rarely  in  short  chains;  the  rods  taken  from 
the  interior  of  an  unruptured  tubercle  measured  1 .5  to  3  X  0.6  to  0.8  >* 
when  stained  by  carbol-fuehsin  and  washed  in  water;  the  rods  from 
young  agar  cultures  stained  with  carbol-fuehsin  usually  measure 
about  1.2  to  1,6  X  0.5  ft',  rods  from  3  days'  old  colonies  on  agar 
measured  1.2  to  2  X  O.i  M  when  stained  by  a  modified  Gram,  i.  e., 
washed  in  amyl  alcohol,  and  cleared  in  xylol;  more  rarely  they  are 
10  f  or  more  in  length;  in  bouillon  kept  for  three  days  at  30°  C.  the 
thinly  clouded  fluid  examined  in  hanging  drops  contained  numerous 
actively  motile  rods  five  to  twenty-five  times  as  long  as  broad,  some 
of  the  long  rods  plainly  constricted  in  the  middle,  others  not,  the  long 
ones  fiexuous;"  the  organism  is  motile  by  means  of  one  to  several 
polar  fiagella,  often  2  to  4  (Pitfield's  flagella  stain),  the  rods  so 
stained  being  2  to  5  X  0.6  to  0.8  f*. 

Young  motile  agar  cultures  stain  readily  with  carbol-fuehsin,  but 
not  by  Gram;  the  organism  is  aerobic  and  very  sensitive  to  heat;  the 
growth  is  white  in  various  culture  media  (bouillon,  peptone  water, 
milk,  standard  agar,  sugar  agars,  gelatin  (especially  at  bottom  of 
slant),  silicate  jelly,  starch  jelly,  Cohn's  solution,  Fermi's  solution, 
Uschinsky's  solution);  on  +15  nutrient  agar  in  poured  plates  made 
from  bouillon  and  incubated  at  20°  C.  or  25°  C,  the  surface  colonies 
are  small,  circular,  smooth,  glistening  (internal  structure  reticular), 
rather  slow  growing,  appearing  at  the  end  of  the  second  and  third  days 
and  best  observed  after  three  to  four  days,  becoming  denser  and 
whiter  with  age;*  the  intruders  usually  come  up  first  in  plates  made   ■ 

"  In  a  repetition  made  in  190S  tlie  Enme  result  was  obtained;  The  longest  single  rods 
were  Zfi',  the  chains  varieil  from  C  tii  4fl/i',  some  of  the  choina  were  onively  mot  Up, 

li  In  +15  standard  nutrient  agar  in  P^tri-dish  poured  plates  made  recently  and  kept 
at  22"  to  23°  C.  the  surface  colonies  in  thin-aown  plates  were  pure  wliit«,  rather  slow 
growing  (1.5  to  3  mm.  at  the  end  of  the  third  day),  round,  flat,  surface  smooth,  gliaien- 
ing,  edge  entire  or  nearly  so,  inlprnal  structure  under  the  compound  microwope 
amorphous  to  finely  granular;  buried  colonies  quite  small.    At  the  end  of  seven  days 
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from  the  tubercles,  and  often  the  right  colonies  are  then  best  observed 
after  four  to  six  days;  bouillon  is  thinly  clouded,  and  there  ia  finally  a 
small  amount  of  white  precipitate — in  four  days  at  20°  C,  no  rim, 
pellicle,  or  fiocculence;  on  peptone  water  a  white  pellicle  after  some 


the  surface  colonies  were  2  to  b  mm.  in  diameter  and  more  or  lew  viscid,  the  slime 
aometimesstringinguplcm.,  themargin  was  undulate  and  there  was  often  a  ring.  In 
another  set  of  agar  platee  made  some  daya  later  and  studied  with  equal  care,  the  sur- 
face coloniea  were  0.7  to  1.3  mm,  in  diameter  after  forty-eight  hoiu^  at  23°  C.  The 
margin  was  entire.  The  surface  was  wet-shining  and  smooth.  The  internal  structure 
under  the  hand  lens  was  reticular.  Under  the  compound  microscope  it  was  amorphous 
to  finely  granular.  The  buried  colonies  were  small  biconvex.  At  the  end  of  seven 
days  the  surface  colonies  were  white,  circular,  ringed  or  not.  The  surface  was  smooth 
and  wet;  the  internal  reticulations  were  still  visible  under  the  hand  lens.  Under 
the  16  mm.  and  12  ocular  the  colonies  were  finely  granular. 

In  -|-10  gelatin  poured  plates  made  at  the  aune  time,  the  surface  colonies  were 
1.5  to  2.5  mm.  in  diameter  at  the  end  of  four  days  at  21°  C.  They  were  white,  slow- 
growing,  round,  flat,  with  undulate,  eroae,  paler  white  margins,  and  fine  internal 
Btrim.  There  was  no  liquefaction.  After  some  weeks  the  margins  were  decidedly 
lo1>cd. 

On  gelatin  the  marginal  growth  is  quit«  characteristic  and  distinct  from  the  body 
of  the  growth,  both  in  colonies  and  in  streaks.  The  edges  of  the  streaks  and  colonies 
are  often  more  or  le«  lobate  or  incised.  Savastano  observed  this  and  likened  the 
appearance  to  that  of  a  leaf.  Whenever  the  slime  runs  down  from  the  streak  it  is 
seen  to  be  white,  but  often  the  growth  on  gelatin  is  so  thin  that  the  yellow  color  of  the 
gelatin  shows  through  and  might  thus  lead  to  confusion. 

Often  after  some  days  a  brownish  stain  is  produced  on  potato  and  in  the  fluid  and 
this  modifies  the  color  of  the  bacterial  growth,  but  it  can  scarcely  be  called  yellow; 
perhaps  tawny  or  tawny-white  comes  nearest  to  describing  it.  A  similar  color  occurred 
in  the  older  zoogloea;  forming  the  rim  of  two  flask  cultures  containing  river  water, 
calcium  carbonate,  Witte's  peptone,  and  grape  sugar. 

In  undisturbed  test-tube  cultures  in  water  containing  2  per  cent  Witte's  peptone,  a 
thin  white  surface  membrane  forms  after  some  days  (five  or  six)  and  falls  readily  as  a 
unit,  being  broken  up  only  by  rather  vigorous  shaking. 

Two  water  solutions  of  copper  sulphate  were  prepared,  i.  e. ,  1 :  100,000  and  1 :  500,000. 
One-half  cubic  centimeter  of  a  young,  thinly  clouded  bouillon  culture  was  pipetted 
into  10  c.  c.  of  each  one  of  these  two  coppered  waters.  Checks  were  held  by  pipetting 
one-half  cubic  centimeter  of  the  same  bouillon  culture  into  each  of  two  tubofl  con- 
taining 10  c.  c.  of  pure  water.  Petri-dish  poured  plates  were  made  with  carefully 
measured  quantities  of  the  fluid  at  the  end  of  one-half  hour,  one  hour,  two  boura,  and 
twenty-four  hours.  Check  plates  from  the  pure  water  dilutions  were  also  made  at 
the  end  of  two  boun  and  twenty-four  hours.  In  all  36  plates  were  poured  (three  of 
each  coppered  water  at  each  date  and  12  check  plates).  Result:  No  distinct  reduc- 
tion in  colonies  by  one-half  hour,  one  hour,  or  two  hours  exposure;  marked  reduction 
after  exposure  for  twenty-four  hours.  In  the  1:100,000  solution  four-fftht  of  the 
bacteria  were  destroyed.  There  was  also  a  similar  marked  reduction  in  the  weaker 
solution  of  1:500,000.  The  colonies  on  the  plates  made  from  the  coppered  waters 
came  up  a  day  sooner  than  those  on  the  check  plates,  the  growth  of  those  bacteria 
that  survived  being  stimulated.  By  using  a  young  bouillon  culture  rather  than 
washings  from  an  agar  streak  it  was  believed  that  the  advantage  would  be  in  bvor  of 
the  bacteria,  since  we  may  suppose  some  part  of  the  copper  would  be  rendered  inert 
by  the  organic  matter  of  the  bouillon. 
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days;  it  blues  litmus  milk,  the  fluid,  which  is  lavender  or  lilac  on  the 
start,  becoming  gradually  a  deep  blue;  it  does  not  form  acids  in  milk 
and  does  not  coagulate  milk  by  a  lab  ferment;  it  grows  readily  in 
Cohn's  solution  and  for  a  long  time,  producing  an  abundance  of  crys- 
tals of  ammonium  magnesium  phosphate,  no  difficulty  being  experi- 
enced in  obtaining  enough  for  a  chemical  analysis  from  small  fiask 
cultures;  in  old  gelatin  streaks  and  in  old  gelatin  stab  cultures  there 
was  a  tMn  white  surface  layer,  but  no  trace  of  liquefaction,  growth 
along  the  line  of  the  stabs  was  not  well  developed;  in  gelatin  streaks 
and  gelatin  colonies  there  is  an  irregular  undulatory  lobed  or  incised 
margin;  organism  nonsporiferous,  nonliquefying,  nongaa  forming; 
growth  on  cooked  potato  at  the  end  of  two  days  was  smooth,  white, 
wet-shining,  distinct,  but  not  very  copious,  cylinder  slightly  grayed 
and  fluid  at  the  bottom  moderately  cloudy,  the  growth  at  first  on 
potato  being  not  unlike  the  pure  white  growth  of  BaciUua  trachev- 
phUus,  even  in  old  cultures  the  growth  is  never  a  decided  yellow  (see 
footnote);  potato  cultures  eighteen  days  old  gave  a  deep  purplish 
blue  reaction  when  mashed  in  iodin  water,  the  checks  giving  a  bright 
blue  color,  i.  e.,  the  organism  acts  but  slightly  on  potato  starch; 
action  on  olive  starch  unknown;  it  does  not  reduce  nitrates  in  pep- 
tonized beef  bouillon;  it  will  not  grow  in  beef  bouillon  at  38.6°  C,, 
and  is  killed  in  + 15  standard  beef  bouillon  by  expiosure  in  the  water 
bath,  in  test  tubes,  for  ten  minutes  at  50°  C;  streak  cultures  on 
litmus  agars  containing  filtered  river  water  and  Witte's  peptonej  but 
free  from  beef  juice,  behave  as  follows: 

Plain  litmus  a^ar.— This  becomes  blue  and  remains  so  (forty  days), 
growth  moderate. 

lAtmua  dextrose  agar. — This  reddens  promptly  (twenty-four  hours, 
at  27°  C.)  and  decidedly,  and  remains  acid  indefinitely  (color  bright 
red — not  purple),  growth  slight. 

Litmus  galactose  agar. — This  reddens  promptly  and  decidedly  and 
remains  acid  (forty  days) ;  same  reaction  as  with  litmus  dextrose  agar, 
growth  moderate. 

lAtmus  saccharose  agar. — This  remains  neutral  or  nearly  bo  for  some 
days,  finally,  however,  becoming  purpUsh  and  then  purple-red;  growth 
stimulated,  i.  e.,  a  much  greater  volume  of  bacterial  slime  than  on  the 
other  agars  and  the  litmus  reduced  in  the  bottom  of  the  tube  after 
some  days. 

Litmus  lactose  agar. — This  blues;  growth  not  more  than  on  the 
plain  litmus  agar;  no  acid  was  formed  (thirty  days). 

Litmus  TnaUose  agar. — This  blues,  growth  moderate;  no  acid  was 
formed  (thirty  days),  and  there  was  no  reduction. 

Idtmus  mannit  agar. — This  blues,  growth  moderate,  after  ten  days 
litmus  purplish,  never  red. 
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Litmus  glycerin  agar. — This  remains  neutral  or  nearly  so,  i.  e.,  in 
nine  days  only  a  trace  of  purpling  and  no  marked  increase  of  red  in 
next  twenty  days,  good  growth. 

The  most  striking  reaction  is  the  prompt  complete  reddening  of 
the  htmus  in  the  presence  of  dextrose  or  galactose  and  its  persistency. 

A  slight  indol  reaction  (pink  color)  was  obtained  with  sodium 
nitrite  and  sulphuric  acid  both  in  peptone  water  and  in  Usehinaky'a 
solution  with  peptone,  but  it  was  less  than  half  as  deep  as  that 
obtained  with  BacHlua  eoli  and  it  did  not  form  as  promptly ;"  the 
organism  has  hved  in  agar  in  the  ice  box  upward  of  four  months;  it 
grows  in  +15  bouillon  at  1°  C.  and  would  probably  cloud  the  fluid 
at  0°  C;  60  to  90  per  cent  of  the  rods  were  killed  by  freezing  (liquid 
air) ;  it  clouds  bouillon  over  chloroform. 

In  flask  cultures  in  river  water  containing  2  per  cent  Witte's  pep- 
tone and  2  per  cent  dextrose,  there  was  very  copious  growth,  but 
most  of  the  bacteria  were  dead  at  the  end  of  six  weeks,  probably 
because  there  was  a  decided  acid  reaction,  in  spite  of  the  presence  of 
a  small  amount  of  calcium  carbonate.  The  flui<l  bore  floating  islands, 
but  no  continuous  pellicle.  Free  oxygen  is  necessary  for  the  pro- 
duction of  this  acid,  i.  e.,  in  fermentation  tubes  containing  filtered 
river  water,  Witte's  peptone,  and  dextrose  or  galactose,  the  clouding, 
which  was  prompt  and  copious,  was  confined  to  the  bulb  and  the  outer 
three-fourths  of  the  U,  with  a  sharp  line  of  demarcation  where  the 
bacterial  growth  ceased.  Six  tubes  were  inoculated,  three  of  each 
sugar,  and  all  behaved  alike.  There  was  liot  a  trace  of  clouding  in 
the  closed  end  up  to  the  end  of  the  sixth  day,  when  the  experiment 
was  broken  off.  The  organisms  from  Cahfornia  and  Italy  behaved 
alike.  The  mixed  fluid  from  the  open  end  of  the  three  bulbs  contain- 
ing grape  sugar  was  acid  to  litmus  paper  and  titrated  +41  on  Fuller's 
scale,  using  phenolphthalein  and  sodium  hydrate;  that  from  the 
closed  end  was  neutral  to  litmus  and  titrated  +20  with  phenolph- 
thalein and  sodium  hydrate.  The  mixed  fluid  from  the  three  bulbs 
containing  galactose  titrated  +30;  that  from  the  closed  end  +20. 
There  was  no  loss  of  acidity  on  boiling  thirty  minutes. 

The  organism  is  sensitive  to  sunhght.  In  thin  sowings  in  six 
Petri-dish  poured  plates  in  + 15  standard  agar,  exposed  on  ice,  bottom 
up,  to  bright  sunlight  for  thirty  minutes  m  April,  the  covered  one- 
half  of  each  plate  promptly  developed  from  100  to  150  colonies;  the 
exposed  one-half  of  each  plate,  on  the  contrary,  remained  entirely 
free  from  colonies  (eight  days).    The  temperature  did  not  exceed  1 8°  C. 

It  appears  to  be  sensitive  to  acids.  The  organism  is  sensitive  to 
copper  sulphate  (see  footnote). 

"  This  wai  repteAted  in  1908  in  peptone  water  with  what  appefired  to  be  a  negative 
Ksult,  but  on  standing  name  dayii  the  fluid  in  the  culture  tubes  became  pink,  while 
that  ID  the  check  tab«8  did  not.    These  cultures  were  ten  days  old. 
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36  MISCELLANEOUS  PAPEKS. 

When  inserted  by  needle  punctures  into  young  growing  leaves  or 
shoots  of  the  olive,  it  causes  the  characteristic  galls  known  in  Italy 
as  rogva.  or  tubercuhais  of  the  olive,  and  in  California  as  olive-hwt, 
tumor,  or  tubercle.  In  my  inoculation  experiments  it  haa  required 
three  to  four  months  for  the  tubercle  to  become  full  grown,  and  nine 
to  fifteen  days  for  the  appearance  of  elevations  on  the  stem  of  unmis- 
takable tuberculous  character.  Pearlier  than  this  it  has  not  been 
possible  macroscopic  ally  to  detect  the  incipient  tubercles  with  any 
certainty.  Inoculations  are  most  successful  when  made  on  the  tips 
of  undeveloped  shoots  in  active  growth.  It  is  impossible  or  difficult 
to  induce  the  formation  of  tumors  on  slow-growing  or  dormant 
tissues.  The  oi^anism  is  most  easily  recovered  in  pure  culture  by 
making  poured  plates  from  the  interior  of  young  knots  which  have 
not  developed  fissures,  the  surface  being  first  sterilized  for  five  minutes 
in  1 : 1 ,000  mercuric  chlorid  water.  The  organism  does  not  lose  its 
virulence  readily  by  continued  culture  in  the  laboratory,  but  I  have 
seen  some  indications  of  such  loss,  i.  e.,  slow  development  of  tumors 
and  a  larger  proportion  of  failures. 

The  disease  occurs  in  Italy,  France,  Spain,  Algeria,  Tunis,  California, 
etc.,  injuring  the  olive  and  sometimes  destroying  it.  The  organism 
enters  the  plant,  so  far  as  yet  known,  exclusively  through  wounds, 
and  sets  up  an  extensive  hyperplasia  involvii^  various  tissues.  I 
failed  to  obtain  the  disease  by  spraying  a  water  suspension  of  a  young 
virulent  culture  upon  an  actively  growing  olive  shoot,  kept  in  moist 
air  under  a  bell  jar.  Moisture  in  tiny  drops  persisted  on  the  leaves 
and  stem  for  a  good  many  hours,  but  no  tubercles  resulted  (only  one 
experiment,  however).  The  bacteria  occur  at  first  between  the  cells 
and  in  small  irregular  closed  pockets,  but  as  the  tubercle  grows  it 
splits  open,  foreign  organisms  appear,  and  decay  sets  in.  Metastasis 
occurs,  i.  e,,  there  are  two  distinct  types  of  tubercles,  primary  and 
9econ<lary,  the  former  due  to  external  infection  and  beginning  in  the 
cortex,  the  latter  due  to  internal  infection  an<l  beginning  deep  in  tbe 
tissues  at  the  junction  of  wood  and  pith. 

HBTASTATIC  TCBBRCLBS. 

Metastasis  was  discovered  by  Schiff-Giorgini.  This  was  observed 
and  studied  by  him  on  natural  infections.  Recently  tbe  writer  has 
also  observed  it  in  10  secondary  timiors  on  shoots  and  leaves  of  the 
16  inoculated  plants  referred  to  below  as  checks  on  the  oleander 
inoculations.  On  one  of  the  leaves  the  outbreak  of  the  metastatic 
tubercle,  which  was  watched  from  its  incipiency.and  before  it  rup- 
tured the  epidermis,  appeared  on  the  midrib  4  cm.  above  the  point 
of  inoculation,  which  was  on  the  stem.  On  one  of  the  shoots  it 
appeared  at  a  distance  of  7  cm.  above  the  primary  tubercle.    These 
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secondary  tumors  are  not  due  to  the  migration  of  host  cells,  but  are 
the  result  of  migrations  of  the  bacteria,  which  set  up  local  irritations 
where  the  secondary  tumor  arises.  The  bacteria  make  their  way 
from  the  point  of  inoculation  by  way  of  the  vascular  system.  They 
are  easily  observed  in  some  portion  of  the  vascular  system,  usually 
a  very  small  portion  of  it,  at  points  anywhere  between  the  primary 
and  the  secondary  tubercle.  In  the  cases  I  have  studied  they  were 
confined  to  small  canals  in  the  inner  wood  next  the  pith,  these  canals 
being  due  to  the  disorganization  of  a  group  of  vessels.  The  bacteria 
were  abimdant  and  the  walls  of  the  canal  were  stained  yellow  and 
brown.  The  giving  way  of  the  woody  structure  and  the  flooding 
out  of  the  bacteria  into  softer  tissues  is  apparently  what  determines 
the  appearance  of  a  secondary  tubercle  at  any  particular  spot.  By 
splitting  the  stem  lengthwise  in  the  proper  place  one  can  trace  the 
canal  of  infection  leading  from  the  primary  tumor  to  the  secondary 
one  as  a  small  stained  line  at  the  inner  border  of  the  wood,  easily 
visible  to  the  naked  eye.  Sometimes  the  bacteria  are  numeroua 
enough  in  the  canal  to  form  a  slight  ooze  on  cross  section. 

THB  INOOTTIjATIOK  OF  OTHKR  Fl-AIITB. 

This  oi^anism  apparently  is  not  infectious  to  Nenum  oleander. 
Only  six  oleander  plants  were  tried,  but  these  very  thoroughly,  i.  e,, 
18  sets  of  punctures  on  as  many  young  actively  growing  shoots, 
using  agar  streaks  forty-eight  hours  old  and  inoculating  very  thor- 
oughly, a  total  of  about  150  needle  pxmctures  being  made.  These 
plants  were  under  observation  for  five  months.  No  tumors  devel- 
oped. Sixteen  olive  shoots  were  held  as  checks  on  these  oleanders 
and  developed  16  groups  of  tubercles  corresponding  to  the  points  of 
inoculation,  and  aJso  subsequently  metastatic  tubercles,  as  above 
mentioned.  At  present,  therefore,  I  am  unable  to  explain  the 
counterstatements  of  Clayton  O.  Smith.  The  oleander  tubercle 
seems  to  me  to  be  due  to  Bacterium  tumefacieTH  Smith  and  Townsend. 

Apparently  the  organism  is  not  infectious  to_  Chrysanthemum 
frutescens,  i.  e.,  at  the  same  time  that  the  oleanders  and  olives  above 
referred  to  were  inoculated,  actively  growing  shoots  of  12  white  daisy 
plants  were  inoculated  by  needle  puncture  from  the  same  set  of 
cultures.  About'  120  needle  pricks  were  made  and  the  inoculation 
was  done  with  great  thoroughness,  but  no  tumors  developed  (five 
months).  Bacterium  tumefaciena  would  have  produced  visible 
results  on  the  same  plants  in  five  to  seven  days  and  large  tumors  in 
two  months. 

The  above-mentioned  sets  of  inoculations  were  made  in  1907. 
Earlier  in  the  course  of  experimentation  numerous  attem])ts  were 
made  to  inoculate  the  olive  disease  into  ash  trees  of  several  species. 
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privet,  and  other  plants  more  or  less  closely  related  to  the  olive,  but 
none  of  the  experiments  were  successful.  I  still  believe  it  might 
perhaps  be  inoculated  into  Fraxinv^  omvs,  my  experiments  with 
this  species  being  limited  in  number  and  cut  short  by  an  accident. 
Certain  slight  swellings  were  visible  at  the  time  the  plants  were 
destroyed,  but  the  results  were  not  assured.  SchifF-Gioi^;ini  states 
that  the  disease  does  not  occur  on  the  wild  olive. 

SCEIFF'S  OaaANIBH  A  POTATO  BACHJjnS. 

Schiff's  organism  is  BadUus  mtgatus  (Flugge)  Migula  or  some 

closely  related  form,  possibly  a  form  near  BacUius  pseudanthrads 

Kruse,     This  will  become  evident  from  the  following  considerations. 

SCHOT'S  OWN  BTATBICENTS. 

The  principal  statements  of  Schiff  respecting  the  morphology  and 
cultural  characters  of  his  organism  are  condensed  as  follows  from  his 
Italian  paper,  the  starred  sentences  being  observations  which  the 
writer  has  coniirmed,  using  the  cultures  received  from  Komauth: 

The  organism  occurs  in  the  form  of  long  chains  or  tangled  filaments 
which  are  usually  nonaporiferous,  nonmotile,  and  on  staining  are  seen 
to  be  composed  of  short  rods  with  square  ends.*  There  are  also 
numerous  short  motile  rods  with  rounded  ends,  and  these  in  great 
numbers  change  quickly  into  endospore-bearing  bodies  when  grown 
in  culture  media,*  Transitions  occur,  the  chains  becoming  shorter 
and  disappearing  in  old  cultures.*  Short  rods  sometimes  contain 
minute  irregular  granules,*  These  rods  are  greenish  transparent,* 
In  young  cultures  on  agar,  forms  occur  with  and  without  polar 
staming.  The  motile  short  rods  with  rounded  ends  when  taken 
from  agar  measure  1.6  to  2.2  X  0.6  to  O.S  }t,  or  from  young  cultures 
2.5  X  0.9  M-  On  sugar  agar  they  measure  2  to  3  X  O.S  m-  In  broth 
they  are  2  to  3  x  0.8  ^,  or  when  in  chains  the  segments  are  1.8  to 
2  X  0.7  fi.  The  organism  stains  by  Gram.*  We  have,  therefore, 
short  rods,  short  chains,  long  chains,  and  pseudo  filaments,  the  ends 
rounded  or  truncate,  and  the  elements  motile  or  nonmotile  depending 
apparently  on  whether  they  are  separate  or  fused  into  the  filaments.* 

In  suitable  media  the  endospores  begin  to  form  the  first  or  second 
day  and  finally  become  more  abundant  than  the  nonsporiferous  rods.* 
The  sporangia  are  short  elliptical  rods  in  which  the  endospore  is  borne 
centrally  and  fills  nearly  the  whole  body  of  the  sporangium,  the  latter 
being  swollen  slightly  around  the  spore.*  Rarely  the  spore  is  borne 
at  one  end  in  a  swollen  portion.  The  sporangia  measure  3  X  1.2  /<; 
the  endospores  measure  1 .6  X  1  /<■  The  sporangia  disappear  by  solu- 
tion. The  germination  of  the  endospore  is  central,  rarely  polar. 
The  flagella  are  three  to  four  times  as  long  as  the  rods;  they  are  peri- 
trichiate  and  eight  to  ten  in  number.*  They  were  stained  by  Gaur- 
nier's  method.    There  is  a  thin  capsule. 
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On  agar  the  growth  is  abundant,  spreading,  lobed,  flat.*  It  is 
glistening,  smooth,  becoming  rugose,  translucent,  white  to  dirty 
yellow. 

On  glycerinated  potato,  growth  is  abundant,  persistent,  raised, 
transparent,  white  to  dirty  yellow,*  gelatinous. 

On  glycerin  ^ar,  a  dry  pulverulent  surface. 

On  sugar  agar  a  very  rapid  spreading  growth  visible  in  four  to 
e^ht  hours,  slime  tenacious.  Organism  not  much  inclined  to  form 
acids.* 

In  ^ar  stabs  growth  best  at  the  top.*  Surface  growth  restncted, 
lobed;  no  line  of  puncture. 

Gelatin  stab;  Liquefaction  funnel  shaped,  abundant  at  20°  C* 

Nutrient  broth;  Growth  rapid,  rim  and  pellicle  present,  the  latter 
wrinkled,  clouding  moderate,  fluid  turbid,  browned,  sediment  granu- 
lar pulverulent.*  Broth  cultures  often  contain  long,  tallied  chains 
recalling  Aplanobader  anthrack* 

Milk  is  coagulated  by  a  lab  ferment  and  the  extrusion  of  whey 
begins  in  two  days.*     Curd  is  peptonized  in  four  or  five  days. 

Agar  colonies:  Growth  rapid,  surface  colonies  round  to  lobed.* 

The  organism  has  Uved  nine  months  on  culture  media.*  It  is  a 
strict  aerobe.* 

The  optimum  temperature  for  growth  is  34"  to  35"  C*  Slow  growth 
at  15°  C,  Grows  well  at  37°  C*  Maximum  temperature  for  growth 
41°  C.     The  spores  are  not  killed  by  fifteen  minutes  at  102°  C. 

There  is  a  slight  production  of  acid  on  starchy  media.  Potato 
starch  is  destroyed,* 

From  the  results  obtained  by  Schiff  we  may  assume  the  existence 
of  at  least  three  enzymes:  Lab,  trypsin,  diastase.* 

ADDITIONAL  0B8BBVATI0NS  BY  THE  WBITEB. 

To  the  foregoing  I  can  add  the  following  from  my  own  studies: 
The  granules  in  the  short  rods  stain  deeply  with  carbol-fuchsin, 
becoming  very  pronounced.  They  are  one  to  four  or  more  in  number. 
The  length  of  the  filaments  from  peptonized  beef  bouillon  may  be 
several  hundred  times  their  diameter  and  these  long  forms  are  not 
motile.  They  stain  uniformly  and  deeply  with  carbol-fuchsin. 
Shorter  filaments,  however,  were  observed  to  be  motile.  The  short 
rods  taken  from  potato  cultures  were  actively  motile.  I  stained  the 
flagella  by  Fitfield's  method.  They  closely  resemble  the  flagella  of 
BaciUus  wlgaius. 

Intricate  criss-crces  marks  are  sometimes  present  in  surface  growths 
on  agar.  At  other  times  the  surface  is  smooth  or  finely  granular  under 
the  lens.  Copious  wrinklii^  was  readily  obtained  by  adding  cane 
sugar  to  the  agar. 
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On  glycerin  agar  a  dry,  white,  rough,  scaly  growth  was  obtained. 
Growth  on  this  medium  was  very  abundant  in  the  thermostat  at 
SI**  C.  (50  times  as  much  as  at  20°  G.) 

In  agar  stabs  the  surface  growth  was  thin,  white,  finely  granular 
under  the  lens,  finally  spreading.  A  distinct  stab  growth  appeared 
and  this  was  beat  at  the  top. 

The  surface  colonies  on  gelatin  develop  rapidly  and  are  circular. 
The  mai^D  is  fimbriate,  as  in  the  case  of  BadUus  svhtHis,  i.  e., 
fringed  with  many  parallel  filaments.  Next  to  this  fringed  portion 
in  colonies  two  days  old  is  a  finely  ^^nular  portion  consisting  of 
actively  motile  short  rods.  The  center  of  the  colony  contains  also 
tangled  chains.  These  colonies  measured  5  to  10  mm.  in  diameter 
and  the  gelatin  was  fluid  except  at  the  margin  of  the  colony. 

Gelatin  stab:  Growth  gray  white,  best  at  the  top;  liquefaction 
rather  rapid.  It  b^ns  in  about  twenty-four  hours  at  24°  C.  and 
usually  ends  in  five  or  six  days.  The  tube  of  liquefaction  is  at  first 
crateriform,  becoming  saccate. 

A  pellicle  forms  on  the  surface  of  milk.  In  litmus  milk  there  was 
some  formation  of  alkali  but  no  distinct  development  of  acid.  The 
milk  must  therefore  he  coagulated  by  a  lab  ferment.  In  my  hands 
the  solution  of  the  precipitated  curd  was  not  as  rapid  as  described 
bySchiff. 

In  Petri-dish  poured  plates  at  25°  and  30°  C.  the  growth  of  the  sur- 
face colonies  on  + 15  agar  is  rapid.  They  are  round,  soon  becoming 
iireguly  .rhizoid ;  the  lobes  are  often  branched  repeatedly ,  as  in  the  case 
of  Bacuiiis  aroideae,  if  the  agar  is  not  too  dry.  The  surface  is  smooth 
or  slightly  roughened,  gray  white,  edges  entire,  becoming  variously 
lobate.     Long,  narrow  crystals  are  sometimes  found  in  agar  cultures. 

On  potato  with  5  per  cent  glycerin  added,  growth  at  first  was 
white  or  gray  white,  becoming  Isabella  colored,  growth  abundant, 
spreading,  rhizoid,  dull  (shining  under  hand  lens)  rugose  with  dense 
angleworm-like  folds. 

Growth  on  common  potato  is  similar,  that  is,  a  much  wrinkled, 
rather  dry  looking,  spreading  surface  layer  develops  quickly.  This 
soon  thickens  and  the  numerous  worm-like  folds  disappear,  so  that 
at  the  end  of  six  or  seven  days  the  surface  presents  a  smooth,  thick, 
shining  layer.  The  substratum  meanwhile  acquires  a  slight  pinkish 
tinge  or  red  specks  appear  here  and  there,  The  starch  in  the  potato 
is  destroyed  and  growth  continues  for  some  weeks.  The  medium 
remains  neutral  or  with  slight  variations  to  either  side  of  the  litmus 
neutral  point.  The  potato  cylinders  are  softened;  after  six  weeks 
only  traces  of  starch  remain. 

In  Uscliinsky's  solution  the  growth  was  copious  but  the  rim  was 
scanty.     No  growth  was  obtained  in  peptone  water  with  0.2  per  cent 
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malic  acid.  No  growth  was  obtained  in  oxalic  acid  apar  .stab  cul- 
tures.   No  growth  occurs  in  Cohn'a  solution. 

No  gas  formation  was  observed ;  organism  nut  tested  in  fermenta- 
tion tubes. 

Peptone  water  with  dextrose  becomes  dark  brown.  A  nutrient 
mineral  solution  (nitrogen-free  media)  with  the  addition  of  sodium 
asparaginate  and  cane  sugar  became  dark  brown;  organism  also  able 
to  take  nitrogen  from  ammonium  lactate,  ammonium  tartrate, 
ammonium  citrate,  and  ammonium  phosphate.  Oi^anLsm  does  not 
grow  readily  or  copiously  in  distilled  water  containing  only  asparagin 
or  in  Cohn's  solution  with  asparagin  Eub.stituted  for  ammonium 
tartrate. 

Nutrient  (^ar  with  addition  ()f  cane  sugar  acquires  a  reddish  brown 
stain;  so  does  also  Hunger's  sugar  agar  using  either  monopotassium 
phosphate  or  dipotassiuin  pliospliate.     Plain  agar  did  not  stain. 

Boiled  white  of  egg  appears  to  be  acted  upon  slightly. 

Growth  in  nutrient  broth,  glycerinated  peptone  water,  Uschinsky's 
solution,  Fermi's  solution,  etc.,  is  best  at  the  top. 

Nitrates  are  reduced.  Ny  iniiol  in  old  peptone  water  cultures 
could  be  detected  with  sodium  nitrite  and  sulphuric  acid. 

The  oi^anism  lives  a  long  time  on  culture  media.  So  far  as  I  have 
observed  it  is  a  strict  aerobe;  It  grows  feebly  in  bouillon  under  olive 
oil  (six  days) ,  and  in  shake-agar  cultures  buried  as  soon  as  solid  under 
another  10  c.  c.  of  agar  with  olive  oil  on  top,  visible  growth  occurred 
only  in  the  upper  10  c.  c.  of  agar,  and  the  colonies  were  largest  in  the 
upper  strata  of  this  agar  (four  to  nine  days). 

In  streak  cultures  on  litmus  agars  the  oi^anism  behaved  as  follows: 

In  each  of  16  streak  cultures  on  litmus  agar  there  was  a  copious 
growth  in  twenty-four  hours,  but  in  forty-eight  hours  no  reddening 
with  plain  agar,  or  the  same  with  addition  of  lactose,  galactose,  mal- 
tose, mannit,  or  glycerin.  With  dextrose  and  saccharose,  however, 
the  litmus  was  feebly  purpled,  and  this  change  was  visible  in  twenty- 
four  hours.  At  the  end  of  seven  days  the  plain  litmus  agar  and  ttiat 
containing  lactose  and  galactose  were  either  slightly  bluer  or  not 
different  from  the  check  tubes.  The  others  were  purplish.  These 
litmus  agars  contained,  respectively,  dextrose,  saccharose,  maltose, 
mannit,  and  glycerin.  None  were  bright  red,  only  purplish  red,  anti 
that  not  very  pronounced,  although  plainly  different  from  the  check 
tubes.  The  litmus  glycerin  agar  was  reddened  least,  and  this  change 
was  not  visible  until  after  the  fourth  day.  There  was  no  reduction  of 
the  litmus  in  any  of  the  tubes  (ten  days).  After  seventeen  and  thirty 
days  the  litmus  was  reduced  in  tubes  with  glycerin.  In  addition  to 
the  carbon  compounds  to  be  tested  this  agar  contained  only  filtered 
river  water  and  Witte's  peptone.  We  may  therefore  conclude  that 
the  organism  is  only  a  slight  producer  of  acids. 

"'-"  ■  r  ■,:;;.  ..Google 


43  MISCELLANEOUS    PAVEBS. 

When  taken  from  very  young  bouillon  cultures  made  from  similar 
cultures,  i.  e.,  in  such  a  way  as  to  obtain  spore-free  material,  the 
organism  is  readily  killed  by  drying.  Cloudy  bouillon  from  such 
tubes  when  spread  on  glass  cover  slips  and  preserved  in  ordinary 
covered  Petri  dishes  for  from  five  to  nine  days  in  a  closet  at  room 
temperatures  failed  to  cloud  tubes  of  bouillon  when  thrown  into  them. 

That  part  of  Schiff-Giorgini's  paper  distinguishing  two  distinct 
forms  of  olive  tubercle — the  primary,  due  to  external  infection,  and 
the  metastatic  or  secondary,  developing  from  within — is  well  worked 
out  and  marks  a  distinct  advance  in  plant  pathology. 

THE  DISEASE  IN  THE  FIEIiD. 

It  has  been  observed  over  and  over  again  in  Italy  and  elsewhere  that 
rich  soil,  heavy  manuring,  and  excessive  use  of  water  favor  the  spread 
of  this  organism,  by  producing  a  great  quantity  of  juicy  tissues  suit- 
able for  infection.  This  is  also  true  of  pear  blight.  Some  varieties 
of  oUves  seem  to  be  more  subject  than  others.  Very  sensitive  ones 
should  be  discarded. 

Old  tubercles  are  often  eaten  by  various  insects,  and  it  is  possible 
that  some  insect  carrier  plays  a  part  in  the  distribution  of  this  disease. 
This  can  be  determined  only  by  a  prolonged  investigation  of  field  con- 
ditions supplemented  by  laboratory  studies. 

The  skillful  use  of  the  pruning  knife  offers  some  hope.  Special 
knives  should  be  provided  for  the  pruning  of  diseased  trees,  or  else  all 
the  knives  should  be  disinfected  after  each  tree  is  gone  over.  In 
pruning  it  should  be  remembered  that  in  some  instances  the  oi^anism 
may  occur  in  the  interior  of  the  stem,  some  distance  below  the  tubercle. 
It  is  wise,  therefore,  to  cut  several  inches  below  visible  signs.  A  dab 
of  disinfectant  on  the  cut  surfaces,  if  they  are  not  too  numerous,  ia 
also  to  be  recommended. 

Of  germicidal  sprays,  two  may  be  recommended  for  trial  on  a  small 
scale  at  first,  i.  e,,  until  it  is  known  definitely  whether  or  not  the  foh^e 
of  the  olive  will  be  injured  by  them.  These  substances  are  Bordeaux 
mixture  and  the  self-boiled  lime-sulphur  mixture  recently  devised  by 
Scott  for  the  treatment  of  peach  diseases."  If  the  olive  tree  will  bear 
cither  of  these  germicides,  then  thorough  tests  for  the  control  of  the 
disease  should  be  made  by  giving  a  half  dozen  sprayings  in  the  actively 
growing  part  of  the  season. 

o  See  Circular  No.  1,  Bureau  »(  Plant  Industry,  1908. 
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THE  NECTARIES  OF  COTTON." 

By  FRiiu>EBicR  J.  Tyler.  HviniHflc  AgsiKiaHl.  Fiber  Plant  Inv^llgatioris. 


INTRODUCTION. 

Some  natural  method  of  grouping  tlic  species  of  cotton  is  greatly 
needed.  The  cultivated  species  especially  have  been  confused  since 
the  time  of  Linnanis,  and  the  genus  is  generally  considered  very  diffi- 
cult. 

It  is  believed  that  the  interesting  diversity  which  has  been  noticed 
between  the  nectaries  of  different  cottons  will  form  diagnostic  char- 
acters of  considerable  value.  The  nectaries  do  not  change  materially 
through  years  and  even  centuries  of  cultivation,  and  are  not  affected 
by  the  economic  evolution  of  the  plant. 

Whatever  their  origin,  they  now  act  as  lures  for  friendly  insects 
and  are  unusually  well  developed  in  most  of  the  species  of  cotton. 
Two  distinct  sets  are  present  in  the  genus — the  floral  nectary,  which 

•  With  the  Increasing  Interest  la  the  development  of  improved  varieties  o( 
plantB  hy  hreedlog  along  deflulte  lines  there  is  n  (trowing  demand  by  economic 
workers  for  accurati?  knowledge  regarding  distinct  sixfles  or  botank-ul  rela- 
tionships. For  plnntB  that  'have  been  long  cultivated  It  Is  of  the  utmoBt  Im- 
portance to  find  diagnostic  cliaracters  not  subject  to  vartattou  or  affected  by 
cultivation  or  selection. 

In  the  study  of  cottons  with  a  view  to  the  description  and  classl ilea  (Ion  of 
the  cultivated  varieties  of  Americnn  Upland  cotton  n  Cflreful  study  of  the 
species  and  varieties  has  been  made  from  growing  plants  so  far  as  iwssible. 
It  lias  been  found  that  the  glands,  organs  of  prime  Importance  to  the  plant 
itself  but  of  no  recognized  economic  value,  and  therefore  not  subject  to  varia- 
tion by  selection,  afford  exceptionally  good  and  well-deflned  char&ctere  for 
identification  of  groups  of  species.  While  some  of  these  m^tar-secretlng  glands 
have  often  been  referred  to  heretofore,  tbere  baa  never  before  been  an  oppor- 
tunity for  ft  study  of  such  a  wide  series,  and  the  rather  desultory  observations 
have  often  tteen  misleading.  Tlic  results  of  careful  observations  made  by  Mr. 
Tyler  on  many  hundreds  of  plants,  representing  many  varieties  and  species, 
are  here  presented  with  a  view  to  aiding  In  the  determlnntion  and  classlflcatlon 
ot  the  8[)ecles  of  Rosayplnm.  The  nectary  alone,  or  Indeed  any  one  character. 
Is  Insufficient  for  claaalficiHon,  hut  this  In  connection  with  others  will  aid  In 
the  identification  of  species. — B.  T.  Gallowat,  Phyaivlugigt  and  rathologixl,  and 
Chief  of  Bureau. 
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attracts  insects  useful  in  effecting  cross- pollination,  and  the  extra- 
floral  nectaries,  which  are  feeding  places  for  insects  useful  to  the 
plant  in  other  ways." 

THE  FLOBAL  NECTABY. 

The  floral  nectary  consists  of  a  ring  of  papillifomi  cells  at  the  base 
of  the  inner  side  of  the  calyx  (see  PI.  I,  figs.  1  and  2) .  It  is  reached 
from  within  the  corolla  by  long-tongued  bees  and  butterflies,  but  is 
inaccessible  to  smaller  insects,  except  those  so  small  that  they  can 
crawl  between  the  closely  fitting  calyx  and  corolla.  The  five  petals 
overlap,  except  at  their  base,  where  there  are  five  small  openings 
leading  down  to  the  nectar.  In  many  species  of  cotton  these  gaps  are 
guarded  by  long,  interlacing  hairs,  which  offer  no  difficulties  to  the 
slender  tongues  of  bees  and  butterflies,  but  effectually  exclude  insects 
too  small  to  be  of  service  as  pollinators.  The  nectary  is  further  pro- 
tected in  some  species  by  a  chevaux  de  frise  of  straight,  stiff  hairs, 
pointing  upward  toward  the  mouth  of  the  calyx.  These  hairs  are 
arranged  in  the  form  of  a  ring,  often  as  broad  as  the  gland  itself  and 
located  just  above  it.    (See  PI.  I,  fig.  1.) 

The  floral  nectary  has  not  been  described,  apparently,  by  those 
who  have  studied  the  glands  of  cotton.  Trelease,'  who  examined 
our  common  cotton  {Gosayphim  fiirsutum  L.),  noticed  insects  put- 
ting their  tongues  through  the  gaps  between  the  claws  of  the  petals 
and  .-upjwsed  that  the  interlacing  hairs  previously  mentioned  as 
closing  the  gaps  in  some  species  were  the  nectar-secreting  organs. 
Watt  sometimes  refers  to  the  invoiucral  glands  as  ''  floral  glands," 
but  overlooks  the  true  floral  nectary,  although  in  one  instance  he 
iigure?'  the  ling  of  haii-s  aljovc  the  piipilliforui  zone  of  the  uectary  of 
an  African  s[>ecies.'' 

THE   EXTKAFLOAAIi   NECTABIBS. 

The  three  sets  of  extrafloml  nectaries— the  leaf,  the  outer  invoiu- 
cral, and  the  inner  invoiucral — have  often  been  noticed  by  botanists 
and  have  been  employed  by  them  in  describing  species  of  cotton, 
but  unfortunately  those  characteristics  have  been  used  which  are 
most  variable  and  of  least  specific  value. 

THE  LEAF  NECTABY. 

The  leaf  nectary  (see  PI.  I,  fig.  6)  is  located  on  the  under  side  of 
the  main  ribs  of  the  leaf.    The  glands  vary  in  number  from  one  to 

"  Cook.  O,  F.  Bulletin  No.  88.  Bureau  of  Plant  Induatry,  '•  Weevll-Beslatfng 
Adiiptatlotts  of  the  Cotton  Plant,"  pp.  30-32.    1906. 

"Trelease.  Wniliiiii.  lu  Conistock's  Rejwrt  upon  Cotton  Insects,  p.  324.    1S75. 

'  Wiitt.  Sir  ii<><>r>:e.  Wild  and  Cultivated  Cotton  Plants  of  the  World,  pp.  310- 
817.  pi.  45.     1007. 
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Ave  and  are  often  absent  in  individual  leaves,  hut  are  perhaps  en- 
tirely ahsent  in  only  one  species,  Ooaayphim  tamentoisum  Xutt. 
These  glands  are  usually  small,  rounded,  shallow  pits,  with  a  floor 
of  round-topped  secreting  cells.  In  some  species  the  pit  is  oval, 
pear-shaped,  or  even  sagittate,  with  long  tails  running  down  toward 
the  base  of  the  leaf.  In  the  Tropics  the  leaf  glands  are  soon  overrun 
and  blackened  by  a  growth  of  mold  which  lives  on  the  secreted  nectar. 

THE   INVOLUCRAL    NECTARIES. 

The.  outer  involucral  glands,  three  in  number,  are  located  at  tlie 
base  of  the  involucral  bracts,  on  the  outside.  They  are  absent  en- 
tirely in  the  cultivated  cottons  of  Asia,  but  are  present  in  all  the 
American  species,  although  not  present  on  every  flower.  They  are 
usually  larger  than  the  leaf  glands  and  form  rounded  or  pear-shaped 
shallow  pits,  with  a  floor  of  rounded  secreting  cells.  The  glands 
strikingly  resemble  a  shallow,  round  dish  with  the  bottom  covered 
by  a  layer  of  large  shot.     (See  PI,  I,  fig.  5.) 

The  inner  involucral  nectary  (see  PI.  I,  figs.  S  and  4)  also  consists 
of  three  shaHow-pitted  glands  situated  between  the  calyx  and  invo- 
lucre, alternating  with  the  outer  glands.  This  nectary  is  present 
in  most  s{>ecies  of  cotton,  Asiatic  as  well  as  American,  though  often 
absent  in  individual  flowers.  It  is  apparently  never  present  in  the 
closely  allied  genus  Ingenhousia,  which  has  been  separated  from 
Gossypium  on  account  of  the  false  septa  of  the  ovary.  In  the  Asiatic 
group  of  cottons  the  glands  of  this  nectary  are  protected  by  a  velvety 
covering  of  very  short,  stellate  hairs  with  erect  or  ascending  branches. 
(See  PI.  I,  fig.  4.)  This  is  the  more  remarkable  since  the  surround- 
ing surface  is  perfectly  glabrous.  These  glands  are  naked  in  all  the 
American  species  with  the  exception  of  a  Guatemalan  cotton  usually 
considered  a  form  of  Gossypium  hirsutum  L.,  but  which  is  possibly 
a  distinct  species.  In  this  cape,  however,  the  covering  consists  of 
relatively  few,  very  long,  branched  hairs. 

The  notes  which  follow  were  obtained  by  the  observation  of  a  large 
number  of  plants  in  the  field  and  by  examination  of  the  specimens 
in  the  herbarium  of  the  United  States  National  Museum  and  in  the 
Economic  Herbarium  of  the  Department  of  Agriculture.  The  list 
of  species  is  incomplete,  but  all  have  been  included  which  have  been 
grown  by  the  writer  or  of  which  herbarium  material  could  be 
obtained.  In  collecting  specimens  of  cotton  care  should  be  taken  to 
include  several  "squares'"  and  buds  nearly  ready  to  open,  which 
may  be  softened  and  dissected  later  and  the  glands  studied  at  leisure. 
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GSOnPS   OF  SPECIES   HAVING  SIXILAR  NECTARIES. 

A.  Invoiucral  nectaries  both  present.     American  group,  also  includ- 

ing Bourbon  and  Scinde  cottons. 
a.  Floral  nectary  with  a  band  of  hairs  above. 

Gossypium  hirsittum  L. 

Gonsypium  mexicanum  Tod. 

Gossypiwm  mierocarpitm  Tod. 

Gossypium  pafmerii  Watt. 

Gossypium  purpurascens  Poir. 

Gossypium  darwinii  Watt. 

(rossypiujn  stockaii  Mast. 
6.  Floral  nectary  naked. 

Goaaypium  barbadense  L. 

Gosaypium  brasiliense  Macf. 

Gossypium  peruvianum  Cav. 

Gossypium  vitifolium  Lain, 

B.  Outer  invoiucral  nectary  absent,  the  inner  present,  with  a  cover- 

ing of  stellate  hairs.     Asiatic  group. 
Goaaypium  arhoreum,  L. 
Gosaypium.  nankin ff  Meyen. 
Goaaypium,  obtusifolivm  Roxb. 
Goaaypium  herbaceum  L. 

C.  Outer  invoiucral  nectary  present,  the  inner  absent.     Ingenhousia 

group. 

Gossypium  davidaonii  Kellogg. 
Ingenkousia  harhieasii  (Brandegee)  Hose. 
Ingenkoiisia  triloba  Moe.  &  Ses^e. 

D.  All  e.\trafloral  nectaries  absent. 

Gossypium  fomt'ntosiim  Nutt, 
DESCBIFTIONS   OF   NECTARIES  IN   EACH   SPECIES. 

Goaaypium  hirsutum  L.     American  Upland  Cotton. 

Ijcaf  glands  1  to  3,  usually  oval,  but  often  irregular  or  even  sagit- 
tate, naked  or  with  a  few  stellate  hairs  intruding.     (PI.  I,  fig.  G,  a,  d.) 

Outer  invoiucral  glands  3,  but  often  one  or  more  wanting,  rounded, 
naked  or  with  a  few  stellate  hairs  intruding.     (PI.  I,  fig.  5.) 

Inner  invoiucral  glands  3  or  less,  rounded  or  oval,  naked  except 
in  some  Guatemalan  T'pland  cottons.  These  bear  a  tuft  of  long, 
stellate  hairs  on  the  gland,  the  surrounding  surface  being  entirely 
glabrous. 

Floral  nectary  a  zone  of  papilliform  cells  with  a  more  or  less 
prominent  band  of  hairs  outside.  (PI.  I,  fig.  1,  a,  b.)  The  Guate- 
malan and  the  Dliarwar  American  and  other  Upland  varieties  ac- 
climated in  India  have  the  band  of  hairs  very  strongly  developed. 
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The  Moq.ui  cotton  and  all  the  commercial  varieties  of  American  Up- 
land cottons  have  the  band  well  developed.  This  band  is  apparently 
always  present  in  the  first  generation  of  Upland  and  Sea  Island 


Gossypium  mexicanum  Tod.    Mexican  Tree  Cotton. 

Leaf  glands  1  to  3,  rounded  or  ovate  slits  with  swollen  sidew,  or 
sometimes  sa^ttate  with  long  tails  running  down  toward  the  base 
of  the  leaf,  naked. 

Outer  involucral  glands  usually  3,  narrowly  pear-shaped,  naked 
or  with  stellate  hairs  intruding  from  the  surrounding  surface. 

Inner  involucral  glands  usually  3,  very  broadly  V-shaped,  naked 
(PI.  I,  flg.  3). 

Floral  nectary  a  zone  of  papilliform  cells  with  a  prominent  band 
of  hairs  outside. 

■  The  following  cottons  belonging  to  this  species  were  grown  and 
examined:  "  Cuevas  No.  1"  and  "  Cuevas  So.  2,"  from  San  Luis 
Soyatlan,  Jalisco;  "  Light's  Tree  Cotton,"  from  Guadalajara;  "  Oax- 
aca."  from  Oaxaca ;  "  Mexican  Tree  Cotton,"  from  Mayaguez,  Porto 
Rico. 

Gonsypiiim  jnifTOcarpitm  Tod.,  not  Watt.  Split-Ijeaved  Mexican 
Tree  Cotton. 

Leaf  glands  1  to  3,  usually  consisting  of  narrow  slits,  naked. 

Outer  involucral  glands  3,  narrow,  pear-shaped  pits,  naked. 

Inner  involucral  glands  3,  very  broadly  V-shaped,  naked. 

Floral  nectary  a  zone  of  papilliform  cells  with  a  prominent  band  of 
hairs  outside. 

The  following  forms  of  Oossypium  microearpum  Tod.  have  been 
studied :  "  Barber's  Tree  Cotton,"  from  near  Matamoras,  Tamaulipas, 
Mexico.  "  Cuevas  Tree  Cotton,"  Nos.  1  and  2,  from  San  Luis  Soyat- 
lan, Jalisco,  Mexico.  Tlie  latter  were  found  in  seed  of  Gossypium 
mexicanum  Tod.  sent  from  Jalisco  by  Senor  Hilario  Cuevas. 

Gossypium  palmerit  Watt.  Palmer's  Cotton. 
Glands  very  similar  to  Gossypium.  microearpum-  Tod.  Seed  of 
this  species,  which  may  after  all  be  simply  a  form  of  G.  microearpum 
Tod.,  was  obtained  from  the  State  of  Guerrero,  Mexico,  and  grown 
under  the  name  "  Xolte  No.  1."  A  cotype,  N.  184,  collected  by  Dr. 
Edward  Palmer  in  the  vicinity  of  Acapulco,  Mexico,  is  preserved  in 
the  National  Herbarium  and  has  also  been  examined. 

Gossypium  purpurascens  Poir.     Bourbon  Cotton, 
Leaf  glands  1  to  3,  longitudinal  slits  or  irregular  in  shape,  naked. 
Outer  involucral  glands  3,  rounded,  naked. 
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Inner  inrolucra]  glands  3,  rounded-triangular,  naked. 

Floral  nectary  a  zone  of  papillifomi  cells  with  a  very  narrow  band 
of  hairs  above,  hardly  more  than  one  row. 

There  is  some  doubt  as  to  whether  the  specimen  examined, "  Spence 
Tree  Cotton,"  from  India,  is  typical  of  the  al»ove  species. 

Gosaypium  dartcinii  Watt.     Galapagos  Cotton. 

Leaf  glands  3,  small  rounded  pits  with  a  few  stellate  hairs  intrud- 
ing from  the  surrounding  surface. 

Outer  involucral  glands  1  to  3,  small  rounded  pits  with  a  few  stel- 
late hairs  intruding. 

Inner  involucral  glands  3,  low,  wide  depressions,  naked. 

Floral  nectary  a  broad  zone  of  papilliform  cells  with  a  narrow 
band  of  hairs  above. 

This  species,  which  is  related  to  the  barbadenae  group  of  cottons, 
is  represented  in  the  National  Herbarium  by  a  single  specimen  ob- 
tained on  Duncan  Island,  Galapagos,  by  Ale.Kander  Agassiz. 

Goasypium  atockati  Mast.     Scinde  Cotton. 

Ijcaf  glands  obscure  or  panting.  The  leaves  are  said  to  Iw  eglan- 
dular  by  Watt,"  but  a.  large  number  of  the  plants  must  be  observed  in 
the  field  before  this  point  can  be  decided. 

Outer  involucral  glands  3,  consisting  of  small  pear-shaped  pits 
with  a  few  stellate  hairs  intruding  from  the  surrounding  surface. 

Inner  involucral  glands  apparently  3,  rounded-triangular,  the 
gland  as  well  as  entire  surrounding  surface  pubescent  with  stellate 
hairs,  a  character  that  has  been  noticed  only  in  one  otlier  species, 
Goaaypium  tomentosum  Nutt.  Watt"  states  that  six  small  glands 
are  located  on  the  claws  of  the  involucral  bracts. 

Floral  nectary  a  zone  of  papilliform  cells  with  a  band  of  hairs 
above. 

A  small  specimen  of  Goasypium  atockaii  Mast,  is  preserved  in  the 
National  Herbarium.  It  was  collected  by  Doctor  Cooke  in  Scinde, 
India. 

Goaaypium  hai-hadense  L.     Sea  Island  Cotton. 

Leaf  glands  1  to  3,  ovate  or  irregularly  sagittate,  naked. 

Outer  involucral  glands  1  to  3,  often  absent,  ovate  or  rounded, 
naked. 

Inner  involucral  glands  usually  3,  rounded-triangular,  naked. 

Floral  nectary  a  zone  of  papilliform  cells  without  a  band  of  hairs 
above.     (PI.  I,  Hg.  2,  «,  b.) 
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"  Centerville  "  and  "  Seabrook  "  Sea  Island  cotton  have  been  grown 
and  examined,  and  the  ordinary  Sea-Island  cotton  of  James  Island, 
South  Carolina,  has  been  carefully  studied. 

Goasypium,  hragilienae  Macf.  {O.  acuminatum  Boxb.)  Kidney 
Cotton. 

Leaf  glands  1  to  3,  large,  usually  sagittate,  naked  or  with  stellate 
hairs  intruding  from  the  surrounding  surface.     (PI.  I,  fig.  C,  6,  c.) 

Outer  involucral  glands  usually  3,  but  often  one  or  more  absent, 
quite  large,  rounded,  naked. 

Inner  involucral  glands  usually  3,  but  sometimes  absent  entirely, 
rounded  very  shallow  depressions,  naked. 

Floral  nectary  a  zone  of  papilliform  cells  only. 

The  following  Kidney  cottons  were  grown  and  examined :  "  Paniico 
River,"  from  Tamos,  Veracruz,  Mexico;  "Togoland,"  from  West 
Africa;  "  Kafir  Kidney,"  from  the  Transvaal;  "  Samar  Island,"  from 
the  Philippines. 

Goasypium  peruvianwm  Cav.     Peruvian  Cotton. 

Leaf  glands  1  to  3,  oval,  triangular  or  sagittate,  naked. 

Outer  involucral  glands  3  or  less,  quite  large,  rounded  pits,  naked. 

Inner  involucral  glands  3  or  less,  oval,  naked. 

Floral  nectary  a  zone  of  papilliform  cells  only. 

Seed  of  this  species  was  obtained  from  Peru,  labeled  "  Peruvian, 
Full  Rough  Catacaos,"  and  was  grown  in  Florida.  The  annual 
Egyptian  cottons,  Ashmuni,  Jannovitch,  Mit  Afifi,  etc.,  have  also 
been  grown  and  studied.  Their  botanical  clansification  is  uncertain, 
being  placed  in  this  species  by  Doctor  Watt,  but  by  many  considered 
forms  of  Gosaypium  harhadenae  L.  Their  floral  nectary  differs  from 
either  in  that  it  has  a  narrow  band  of  hairs  above  the  papilliform 
zone. 

Goaaypium  vitifoUtim  Tjam.     Vine-Leaved  Cotton. 

So  far  as  can  be  seen  from  herbarium  specimens  the  nectaries  of 
this  species  are  similar  to  those  of  Gossypium  peruvianiim  Cav. 

Goasypium  arboreum  L,    Purple- Flowered  Tree  Cotton. 

Leaf  glands  1  to  3,  usually  pear-shaped  or  irregular,  naked. 

Outer  involucral  glands  absent. 

Inner  involucral  glands  3,  quite  large,  rounded-triangular  or  shield- 
shaped,  densely  covered  by  a  velvety  mass  of  stellate  hairs.  (PI.  I, 
6g.  4,  a,  b.) 

Floral  nectary  a  zone  of  papilliform  cells  only. 

The  following  cottons  belonging  to  this  species  have  been  grown 

and  observed :  "  Narma  Bari,"  from  the  Saharanpur  Botanic  Garden, 
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Saharanpur,  India ; "  Dev  Kapas,"  "  Pamidi  parutti,"  etc.,  from  Prof. 
G.  A,  Gammie,  Foona,  Bombay,  India ;  "  Siamese  Tree  Cotton,"  from 
Siam. 

Goasypium  arborenm  sanguineum  Watt.  (G.  sanguineuTn  Has^.). 
Red-Flowered  Annual  Cotton. 

The  nectaries  are  similar  to  tliose  of  Goasypium  arhoreum  L. 

Seed  of  "Bagar  Siah,"  a  cultivated  form  of  this  variety,  was  ob- 
tained from  Professor  Gammie,  of  Poona,  and  grown  at  Auburn,  Ala. 

Goasypium,  arhoreum  assamicum  AVatt.  (G.  cemvum  Tod.).  Assam 
Cotton. 

Nectaries  similar  to  those  of  Goaaypium  arhoreum  L. 

Seed  of  several  named  races  of  this  cotton  were  obtained  from 
Professor  Gammie,  of  Poona,  and  also  a  form  known  as  "  Garo,"  from 
the  Garo  Hills,  India.  Part  of  these  were  grown  at  Auburn,  Ala., 
and  at  Waco,  Tex. 

Gossypium  arhoreum,  neglecium  "Watt.  {G.neglectum  ToA.).  Bengal 
Cotton. 

Nectaries  similar  to  those  of  Goasypium  arhoreum  L. 

Seed  of  two  forms  of  this  species,  "Japan  Wool "  and  "  Buriah 
Kapas,"  from  the  Louisiana  State  Experiment  Station,  Audubon 
Park,  La.,  and  a  large  number  of  named  varieties  from  Poona,  India, 
were  grown  at  Auburn,  Ala. 

Goaaypium  nanking  Meyen.   {G.  indicum  Lam.).     Chinese  Cotton, 

Leaf  glands  I  to  3,  small,  oval,  or  irregular,  naked.  (PI.  1,  fig,  f>.  e.) 

Outer  involucral  glands  absent. 

Inner  involucral  glands  3,  large,  rounded-triangidar  or  shiehl- 
shaped,  with  a  covering  of  short,  stellate  hairs. 

Floral  nectary  a  zone  of  papilliform  cells,  naked  or  sometimes  with 
a  very  narrow  band  of  hairs  outside. 

Seed  of  this  species  was  obtained  from  Japan  under  the  names 
"Kawasaki,"  "Murasaki,"  "  Akaki,"  and  "Aoki";  from  southern 
Russia  under  the  name  "  Transcaucasian,"  and  from  Korea.  A  num- 
ber of  named  races  were  obtained  from  Professor  Gammie,  of  Poona, 
India. 

Goaayjnum  nanking  bani  Watt.     Bani  Cotton. 

Nectaries  similar  to  Goasypium  nanking  Meyen. 

Forms  of  this  variety  were  obtained  from  Director  D.  Prain,  Cal- 
cutta Botanic  Gardens,  Sibpur,  India,  labeled  "  Common  country 
cotton  of  India  "  and  "  Garo  Hills."  "    The  latter  was  often  almost 
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^landless  except  that  the  flural  nectary  was  alwayti  present.  It  should 
not  be  confused  with  the  true  Garo  or  Garo  IlilLs  cotton,  a  form  of 
Gos»ypium  arboreum  assamifum  Watt. 

(rossypium  ohtvaifolhim  Roxb,     Ceylon  Cotton. 

Leaf  glands  1  to  3,  small,  oval  or  irregular,  naked. 

Outer  involucral  glands  absent. 

Inner  invohicral  glands  3,  rounded-triangular  in  shape,  with  a 
covering  of  short  stellate  hairs. 

Floral  nectary  a  narrow  zone  of  papilliform  cells  only. 

Seed  of  this  species  was  obtained  from  the  Royal  Dotanic  Garden, 
Ceylon,  and  grown  in  Texas. 

Goseypium  ohtuitifolhim  wightianum  Watt.  {''/.  wightianvm  Tod.). 
Gujarat  Cotton. 

Nectaries  similar  to  Gossi/piuTti  ohtimfoUiim  Roxb. 

Seed  of  several  Gujarat  cottons  belonging  to  this  variety  were 
received  from  Professor  Gammie,  of  Poona,  and  grown  at  Auburn, 
Ala. 

Gossypium  herhacemn  L.     Levant  Cotton. 

Leaf  glands  1  to  3,  nearly  round  or  often  deltoid  in  shape,  naked 
or  with  occa.sionally  a  few  stellate  hairs  intruding  from  the  surround- 
ing surface. 

Outer  involucral  glands  absent. 

Inner  involucral  glands  3,  large,  rounded -triangular  or  shield- 
shaped,  with  a  covering  of  short  stellate  hairs. 

Floral  nectary  a  zone  of  papilliform  cells  only. 

This  species,  which  can  hardly  be  distinguished  from  many  of  the 
forms  of  Goaaypium  ohtuaifolium,  was  grown  from  seed  obtained 
from  Aidin,  Smyrna,  and  from  Malta. 

Gossypium  daridtonii  Kellogg.     Davidson's  Cotton. 

r-«af  glands  1,  small,  rounded  or  pear-shaped,  naked,  very  close  to 
the  base  of  the  blade. 

Outer  involucral  glands  3,  very  small,  rounded  pits,  naked  or  with 
stellate  hairs  intruding. 

Inner  involucral  glands  absent. 

Floral  nectary  a  zone  of  j>apilliform  cells  with  a  rather  narrow 
band  of  hairs  outride. 

This  cotton  is  intermediate  between  Gossypium  and  the  closely 
related  genus  Ingenhousia,  two  species  of  which  are  included  later 
for  the  purpose  of  comparison.  As  far  as  can  be  seen  from  the 
herbarium  specimens  examined,  it  is  similar  in  seed  characters  and 
nectaries  to  Ingenhousia,  but  lacks  the  false  septa  of  the  ovary  which 
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characterize  that  genus.  The  bracts  of  the  involucre  and  leaves  re- 
semble more  closely  those  of  Gossypium.  Tlie  seed  characters  of 
this  group  are  remarkable.  The  lint  or  fuzz  apptarij  to  be  entirely 
absent,  but  when  examined  with  a  lens  there  is  seen  to  be  a  very 
short,  minute  fuzz,  which  is  plastered  close  to  the  surface  of  the  seed. 
Specimens  of  Davidson's  cotton  from  Guaymas,  Meiico,  from  Mag- 
dalena  Island,  and  from  Cape  St.  Lucas,  Lower  California,  are  pre- 
served in  the  National  Herbarium. 

Ingenhousia  harknessu    (Brandegee)    Rose   in  llerb.      {Gosiiypium 
harknenxii  (Brandegee).' 

Leaf  glands  1,  a  veiy  small  rounded  or  pear-shaped  pit,  very  near 
the  base  of  the  leaf. 

Outer  involucral  glands  3,  rounded  pits  reddish  brown  in  color,  . 
naked. 

Inner  involucral  glands  absent. 

Floral  nectary  a  zone  of  papillifonn  cells  with  a  narrow  band  of 
hairs. 

The  National  Herbarium  contains  specimens  of  this  plant  collected 
by  Dr.  Edward  Palmer  on  Carmen  Island,  Mexico. 

Ingenkousia  triloba  Moc.  &  Ses,se.     {Thurheria  thenpesioides  Gray.) 

Leaf  gland  1,  a  narrow  slit  with  swollen  sides,  situated  very  close 
to  the  base  of  the  leaf,  reddish  brown  in  color,  naked. 

Outer  involucral  glands  3,  rounded,  quite  prominent  pits. 

Inner  involucral  glands  ab.sent. 

Floral  nectary  a  zone  of  papilliform  cells  with  a  prominent  band 
of  hairs  outside. 

Kumerous  specimens  of  this  plant  collected  in  Arizona  and  Chi- 
huahua are  preserved  in  the  National  Herbarium. 

Gossypium  tomentoaum  Nutt.     Hawaiian  Cotton. 

Leaf  glands  absent. 

Outer  involucral  glands  absent. 

Inner  involucral  glands  absent. 

Floral  nectary  a  prominent  zone  of  papillifonn  cells  and  a  narrow 
band  of  hairs  outside. 

Seed  and  bolls  of  this  variety  were  obtained  from  the  islands  of 
Oahu  and  Molokai,  Hawaii,  and  plants  were  grown  in  Texas  and  in 
the  greenhouse  at  Washington,  D.  C. 

'  Braodegee,  T.  S.  Flants  of  Baja  Callforulfl.  ProceediugB  CaliforDia  Acad- 
emy ot  Science,  2d  aer.,  vol.  2,  pp.  13G-137.    1880. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  AoHrcuLTDRE, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C,  May  22, 1908. 
Sib:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for 
publication  as  Bulletin  Ko,  132  of  the  series  of  this  Bureau,  the  ac- 
companying manuscript,  entitled,  "  Seetls  and  Plants  Imported  Dur- 
ing the  Period  from  July,  1906,  to  January,  1908 :  Inventory  No.  13 ; 
Nos.  19058  to  21730." 

This  manuscript  has  been  submitted  by  the  Agricultural  Explorer 
in  Chai^  of  Foreign  Seed  and  Plant  Introduction  with  a  view  to 
publication. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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SEEDS  AND  PLANTS  IMPORTED  DURING  THE 
PERIOD  FROM  JULY,  1906,  TO  DECEMBER  31, 
1907:  INVENTORY  NO.  13;  NOS,  19058  TO  21730. 
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This  inventory,  the  thirteenth  of  the  series  which  was  begun  in 
1898,  has  been  prepared  under  the  direct  supervision  of  Mr.  Walter 
Fischer.  It  brings  the  total  number  of  introduced  plants  up  to  21,730 
and  includes  2,672  numbers,  covering  a  period  of  eighteen  months. 

A  feature  of  the  work  of  Foreign  Seed  and  Plant  Introduction 
which  is  growing  rapidly  and  which  appears  in  this  inventory  is  the 
introduction  of  small  quantities  of  seeds  and  plants  in  response  to 
requests  of  plant  breeders  who  ai-e  at  work  on  particular  crops.  This 
feature  opens  up  the  whole  world  as  a  new  field  to  be  explored,  for 
there  are  hosts  of  wild  forms  which  are  related  to  our  cultivated  fruits 
and  cereals  and  which  the  plant  breeder  needs  to  mix  in  with  his 
American  forms  to  get  new  combinations  of  valuable  characters. 

For  example,  the  inventory  includes  seeds  of  the  wild  beet  of  Sicily 
for  the  sugar-beet  breeder;  a  wild  asparagus  from  Japan,  another 
from  Cape  Town,  and  a  third  from  southern  France  for  the  asparagus 
breeders  of  the  country ;  wild  rhubarbs  from  China  and  France ;  wild 
plums  from  Siberia  and  north  China;  wild  blackberries,  raspberries, 
and  strawberries  from  China;  wild  currants  from  Korea;  a  wild 
pyrus  from  Norway ;  a  collection  of  wild  apples  and  pears  from  vari- 
ous parts  of  the  world,  the  gift  of  the  Arnold  Arboretum;  wild 
apricots  from  China;  a  wild  rose  from  north  China;  a  native  wild 
timothy  from  Siberia;  the  Solanum  commersoni,  a  wild  wet-land 
potato  from  Uruguay,  and  a  native  wild  cherry  from  Korea.  All  of 
these  things  are  already  in  the  hands  of  plant  breeders,  who  will  dis- 
cover what  they  have  of  value  in  them  for  the  production  of  new  and 
valuable  forms  for  general  cultivation. 

This  work  for  the  breeders  is  just  beginning.  It  is  longer  in  bring- 
ing in  financial  results  to  the  country  than  the  introduction  of  a 
superior  strain  of  cereal  or  fruit,  but  it  lies  at  the  bottom  of  the 
origination  of  entirely  new  things  whose  possibilities  are  now  quite 
unknown,  and,  judging  by  the  experience  of  the  past,  it  is  safe  to  pre- 
dict that  a  single  one  of  these  new  forms  may  repay  to  the  farmers  or 
fruit  growers  of  the  country  hundreds  of  times  what  their  introduc- 
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tion  has  cost.  While  individual  firms,  through  the  increasipg  inter- 
course between  countries,  can  be  depended  on  more  and  more  to 
Introduce  varieties  of  staple  crops,  there  is  no  money  to  be  made  from 
the  search  for  these  wild  forms  for  the  use  of  plant  breeders,  who  are 
generally  spending  all  the  money  they  can  spare  on  their  nurseries 
and  trial  grounds. 

It  is  therefore  a  legitimate  work  for  the  Government  to  aid  these 
experimenters,  who  are  at  the  same  time  benefactors  and  who  seldom 
make  financial  gains  from  their  new  originations,  because  there  is  no 
way  of  retaining  control  of  their  sale  long  enough  to  make  them  very 
profitable. 

It  may  not  be  out  of  place  to  give  here  some  idea  of  the  labor 
involved  in  taking  care  of  these  new  introductions  as  they  come  in. 

In  order  to  be  as  sure  as  possible  that  no  plant  gets  in  which  is 
likely  to  be  a  weed  or  that  has  on  it  some  dangerous  insect  pest  or 
other  plant  disease ;  that,  so  far  as  it  is  possible  to  determine  from  an 
examination  of  the  seeds  or  cuttings,  the  plant  comes  in  under  its 
true  name ;  that  the  seeds  are  not  dead  before  they  are  sent  out ;  that 
the  information  which  comes  with  the  seeds  is  recorded  on  the  inven- 
tory cards  from  which  this  printed  inventory  is  made  up,  and  that  the 
experimenter  in  the  field  is  written  to  and  the  shipment  to  him 
recorded  in  a  card  catalogue,  every  new  introduction  has  to  pass 
through  the  hands  of  fourteen  different  clerks  or  experts. 

The  time  consumed  in  carrying  out  these  different  steps  is  gener- 
ally from  one  to  two  weeks  if  there  are  not  discovered  on  the  ship- 
ment some  diseases  which  make  a  quarantine  necessary,  in  which 
case  a  much  longer  time  will  be  required  for  the  necessary  fumigation 
and  disinfection. 

This  large  amount  of  labor  is  necessary,  and  it  forms  one  of  the 
reasons  why  the  friends  of  this  work  who  so  kindly  offer  to  send 
gratis  all  sorts  of  things  from  their  i-egions  have  to  be  sent  discour- 
aging or  rather  unappreciative  replies.  It  is  such  an  easy  thing  to 
import  a  small  packet  of  seeds  or  a  few  cuttings  and  such  an  ex^ten- 
sive  thing  to  get  it  into  the  hands  of  a  great  number  of  experimenters 
that  unless  the  attention  of  the  office  force  is  limited  to  the  handling 
of  such  things  as  are  on  the  programme,  so  to  speak,  those  actually 
imported  will  not  get  the  attention  they  require.  With  increased 
funds  an  increasing  number  of  new  introductions  will  be  handled. 

Among  the  more  notable  collections  which  appear  in  this  inventory 
are  those  of  our  agricultural  explorer  Mr.  Frank  N.  Meyer,  who  has 
spent  the  entire  time  represented  by  this  inventory  in  northern  China 
and  who  has  with  most  unusual  devotion  and  bravery  gathered  to- 
gether and  successfully  gotten  to  this  country  680  different  things. 
He  has  collected  personally  the  seeds  and  cuttings  of  valuable  trees 
and  shrubs  from  the  neighborhood  of  Peking;  forage  crops  from 
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Manchuria,  and  grasses,  legumes,  vegetables,  cereals,  h&rdy  stone 
fruits,  apples,  pears,  grapes,  and  ornamentals  from  northern  Korea, 
eastern  Siberia,  and  Manchuria. 

These  explorations  in  China  by  Mr.  Meyer  have  been  the  most 
extensive  that  have  been  undertaken  by  this  office  and  at  the  same 
time  the  most  economically  conducted.  Mr.  Meyer  has  at  two  differ- 
ent times  come  very  near  losing  his  life,  and  during  a  large  part  of 
his  journeyings  he  has  been  subjected  to  extreme  hardships  such  as 
few  of  our  previous  explorers  have  had  to  contend  with.  His  work 
is  deserving  of  the  highest  praise. 

This  inventory  also  includes  the  collections  of  Prof.  N.  E.  Hansen, 
of  the  South  Dakota  Agricultural  College,  who  made,  as  agricultural 
explorer  of  this  office,  an  extensive  trip  through  northern  Europe  and 
across  Siberia  by  rail.  The  results  of  his  collections  are  recorded  in 
309  inventory  numbers,  and  these  include  high-latitude  grains  and 
leguminous  plants  from  above  the  Arctic  Circle  in  Norway  and  Swe- 
den; interesting  forage  grasses,  clovers,  and  alcohol  potatoes  from 
Russia ;  vegetables,  stone  fruits,  sorghums,  and  millets  from  Turkes- 
tan, and  new  cereals,  grasses,  alfalfas,  and  vetches  from  Siberia.  Of 
these  the  most  remarkable  are  the  wild  alfalfas,  which  form  a  part 
of  the  excellent  wild  hay  of  the  steppes  and  which  are  subjected  to 
most  unusual  cold  and  drought,  and  it  is  hoped  that  they  will  prove 
of  value  in  the  northern  area  of  the  Mississippi  Valley. 

The  large  importations  of  matting  plants  from  the  Orient  which 
were  made  by  our  agricultural  explorer  Mr.  John  Tull  in  1906  appear 
in  this  inventory  and  represent  a  difficult  piece  of  introduction  work 
which  is  likely  to  be  of  great  value  to  the  Southern  States.  Several 
acre  plantings  from  these  importations  are  now  growing  in  the 
South. 

Through  a  cooperative  arrangement  with  the  Arnold  Arboretum, 
Mr.  E.  H.  Wilson,  the  well-known  botanical  explorer  of  China,  who 
is  now  on  the  Upper  Yangtse  River  collecting  seeds  and  plants  for 
the  arboretum,  has  secured  some  wheats,  sorghums,  raspberries,  bam- 
boos, and  wild  rhubarb  of  unusual  interest,  which  are  listed  in  this 
inventory. 

Some  collections,  received  through  correspondence,  of  unusual  in- 
terest are  seeds  of  28  varieties  of  dates  for  the  seedling  date  orchards 
in  the  Southwest ;  125  varieties  of  rice  from  Hawaii ;  new  varieties  of 
mangos,  taros,  and  bananas  from  various  parts  of -the  world,  and  the 
Huasco  seedless  raisin  grape  from  Chile. 

David  Faibchild, 
Agricultural  Explorer  in  Charge, 

Office  of  Foheion  Seed  and  Plakt  Inthoduction, 

Waafiington,  D.  C,  May  26, 1908. 
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18058.    PERfiEA  0EAT18SIHA.  Avocado. 

Prom  Guatenukla.    Received  throiii;h  Mr,  O.  N.  Collins,  of  the  BUreau  of 
Plant  InduBtTjt  In  the  Bummer  o(  1900. 
Seeds  of  a  tblch-sklnued  variety. 

19060  and  19061. 

From  Manila.  P.  1.  E 
ture.  Received  Jul; 
19000.    Laqbhabia  villosa.  10061.    Glibicidia  uaculata. 

19062.    Cabica  papata.  Fapaw. 

From  Manila,  P.  I.    Presented  bj  Mr.  W.  S.  Lyon,  of  the  Bureau  of  Agricul- 
ture.   Received  August  1,  1906. 
"  Seed  selected  from  splendid  asd  typical  Malay  peninsula  fruits."     (Lyon.) 

19078  to  19082.    Pebsea  gratissiha.  Avocado. 

From  Guatemala.     Received  throuKh  Mr.  G.  N.  Collins,  of  the  Bureau  of 
Plant  Industry,  In  the  summer  of  1906. 
Plants. 
18083  to  19086.    Danthonia  sehiannulabis.     Wallaty  ^rass. 
From  WelllngtOD,  New  Zealand.     Presented  by  Mr.  T.  \V.  Kirk,  biologist. 
New  Zealand  Department  of  Agriculture.    Received  Aulguat  U,  1906. 
"  Seed  of  three  local  varieties.    There  is  no  special  distinction  betweoi  tli^n, 
tliey  being  merely  local  forms."    {Kirk.) 

19083.  (No.  103/0.)  19085.     (No.  103A>.> 

19084.  (No.  103/11.) 

19086.  Xanthoboha  sp.  Tautla. 
From  Mexico.    Recelvt 

seum,  in  the  summei 

19087.  Pacuira  sp. 
From  Costa   Rica.     Ri 

Plant  Industry,  In  tl 

19088.  ViTiB  vmiFHRA.  Qrape. 
From  Coquimbo,  Chile.    Presented  by  Mr.  Andrew  Kerr,  United  States 

consular  agen^  through  Mr.  David  Falrchlld,  August  10,  lOOG. 
Huaaeo  See4ie%s.  "These  cuttinfcs  represent  the  very  bent  grown  in  the 
Huasco  or  Vallenar  district  I  would  advise,  however,  that  the  seedless  raisin 
comes  rather  from  the  exuberant  growth  of  the  plant  tbiiii  from  a  distinct 
qiecles.  Owing  to  tlie  excessive  quantity  of  fcrapes  on  the  bunch,  only  some 
become  full  grown  and  the  stunted  ones  only  are  mostly  seedless."     iKerr.) 
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18089  and  18090.    Manoiffra  indica.  ISajigo. 

From    Miami.    Fla.    Received   tbrough    Uie   Subtropical    Laboratory   aod 
Oarden,  August  10,  1906. 
l&OSg.     Mulgoba.  190DO.    No.  It. 

19093.    Gnetuh  gxehon. 

From    Bnltensorg,   Java.    Preaented   by    Dr.   M.   Treub,   director   of  the 
Department  of  Agriculture,  tbrougb  Mr,  Walter  Fischer.    Received  Au- 
gust 15, 1006. 
"A  tree  of  erect  habit  growing  In  the  Bast  Indian  Archipelago,  where  It  Is 
frequeutly  cultivated;  fruits  edible.    The  leaves  are  also  eaten  when  boiled, 
while  cordage  Is  made  from  tiie  bast  of  the  trunk.     Imported  not  for  Its  eco- 
nomic value,  but  for  the  Interesting  problems  in  morphology  which  it  presents." 
(FUclier.) 

18094.    Pebska  gratissima.  Avocado. 


Seeds  of  a  type  of  avocado  described  as  follows : 

"  Shape,  ovoid  to  roundish,  obliquity  marked.  Seed  medium,  fitting  \-ery 
tightly  In  cavity  and  having  a  closely  adherent  seed  coat  which  does  not  remain 
attached  to  cavity  wall  upon  removal  of  seed.  Flesh  comparatively  thlch, 
practically  flberiees;  relatively  large  proportion  of  'green.'  Flavor  medium 
to  good.  Skin  more  granular  than  leathery,  thicklsh,  separating  readily  from 
pulp.    Name  suggested  for  this  variety,  '  Qotlfrted.'  "     (Barrett.) 

18086.    Xanthosoha  sp.  Yautla. 

Prom  Santa  Barbara.  Cat.    Presented  by  Dr.  F.  Franccschl.  of  the  Sonth- 
ern  California  Acclimatization  Society.    Received  August  17,  lOOG. 


19096  and  19087. 

From  Dehra  Dun,  India.    Recelred  through  Mr.  I-'ranli  Benton,  apicultural 
Investigator,  U.  8.  Department  of  Agriculture,  August  Ifl,  1906. 
10096.    Cassia  sp. 

"  Seeds  of  a  tree  commonly  grown  for  ornament  and  shade  on  the  plains 
of  India  and  up  to  an  altitude  of  3,500  feet;  bears  large  yellow  blos- 
soms."    {Benton.) 
18007.    TEituinALiA  abjcha. 

"A  shade  and  omam«ital  tree  growing  commonly  In  the  plains — the 
hottest  portions  of  India.  It  will  also  grow  at  an  elevation  of  4,000  feet 
in  India,  but  will  not  stand  severe  cotd.  The  wood  Is  useful  and  the 
blossoms,  which  are  very  sweet  scouted,  are  freely  visited  by  bees  for 
honey.  The  seed  is  very  dltBcult  tu  germinate.  Probably  it  should  be 
plunged  into  boiling  water."     (Benton.) 

19088  to  18103.     Obyza  sativa.  Bice. 

From  Amnnl,  German  East  Africa.    Presented  by  Prof.  Dr.  A.  Zlmmermann, 
of  the  Blologlsch  I^ndwirtschaftUcbes  Institute.     Received  August  20, 
1906. 
A  collection  of  rice  samples,  the  first  five  of  which  are  from  Xeu  Iduzenborg, 
Tenylku  District,  and  the  last  <iiie  from  UJiJI,  German  East  Africa.    The  num- 
bers In  parentheses  are  those  asslgued  by  Doctor  Zimmerman. 

19008.     Sihara.     (Xo.  138.)  19101.     Ouindimba.     (No.  143.) 

19099.     Haitji  jakunjita.     (No.      19102.     (No.  144.) 
139.)  19103.     (No,  145.) 

lOlOa     Upangara.     (No.  142.) 
182 
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19104.  PoRTULACARiA  AFRA.  Spek-boom. 
FroDi  Pretoria,  TraoBi-aal.    Preseuted  by  Prof.  J.  Burtt  Davy,  of  the  Trans- 
vaal DepartineQt  of  Agriculture.    Iteceived  Aujcust  20,  ItXJC.     (ProfeMor 
Davy's  No.  87/06,) 

"A  fleshy,  round-leaved,  scrubby,  soft-wooded  tree  or  bush  which  ta  recog- 
nUed  88  a  very  valuable  food  plant  for  sbeep,  cattle,  and  even  horses.  Suc- 
ceaaful  efforta  have  been  made  to  grow  It  lu  Namaquaiand  froui  cuttings.  As 
ttieae  are  liable  to  rot  when  put  In  green  and  nearly  severed,  tbey  should  be 
spread  out  for  a  fortnight  to  allow  the  wounds  to  dry.  Where  animals  are 
well  fed  and  pampered  tbey  sometimes  lose  taste  for  this  excellent  natural  food. 
In  the  neighborhood  of  Oudtshoem,  on  a  farm  where  In  the  Biiring  ol  18U5 
ostriches  were  dying  In  hundreds,  clumps  of  B|)ek-boom  were  wltlilo  easy  reach, 
but  the  birds  would  not  touch  It,  having  been  accustomed  to  feed  on  lucern. 
Nevertheless,  when  birds  are  brought  up  to  eat  It,  tbey  thrive  welt  and  seem 
fond  of  it.  The  spek-boom  Is  a  bush  which  revives  rapidly  froRi  the  injury 
done  by  too  close  browsing  by  stock  If  a  season's  respite  be  Rranted  to  It. 
When  spek-boom  and  ilesembriaalhemum  /lorfbunduui  are  present,  stock  cnre 
but  little  about  thetr  dally  visits  to  the  water-vlel."  {Wallace.  Farming  In- 
dugtrUs  of  Cape  Colony,  p.  88.)      (See  also  8.  P.  I.  No.  12020.) 

19105.  I1.EX  FARA0DAYENSI8. 


19106  to  19110. 

From  Sydney,  New  Sooth  Wales.  Presented  by  Hon,  W.  8.  Campbell, 
director.  New  South  Wales  Deiwrtment  of  Agriculture.  Hecelved  August 
20,  1006. 

16106.    Penhibetuu  spica^tum.  Fearl  millet. 

leiOT.     Andropogoh  Sobghuu.  SoiKhnni. 

16108.    Andbofoooh  sobohuu.  Sorghum. 

Planter. 
16106.    Anbropocion  sobohuu. 

Early  Amber  sugar  Cane. 
16110.    Andbofooon  eoBoHDU.  Zaflr  com. 

19111  to  19115. 


16111.  ACA 
"Spanish  name  Eapino  chileno.    From  central  Chile;  grows  on  very 

dry  ground.  Its  timber  Is  highly  esteemed  and  considered  the  beat  for 
charcoal."     (Finger.) 

"The  Egpino  of  the  present  Inhabitants  of  Chile,  tbp  Cavan  of  the 
former  population.  A  small  tree  with  exceedingly  hard  wood,  resisting 
underground  moisture.  The  plant  Is  well  adapted  for  hedgew.  Tlie  busks 
contain  32  per  cent  tannin,  imrtlcularly  valuable  us  dye  material." 
{F.  V.  Mueller.t 

16112.  EUBOTHBiuM  cocciNEUu.  Pircbusli. 
"Araucanian  name  Xolrn.    A  large,  high  bush  from  the  south  of  Chile ; 

of  great  popularity  on  account  of  the  large  bunches  of  bright  Bcarlet-red 
blossoms  on  each  branch.  The  foliage  of  long,  dark-green  leaves  Ih  also 
very  ornamental.  This  bush  grows  with  preference  In  claylsb  soil  and 
Is  found  In  every  garden  and  i»urK  as  a  favorite  plant."     (Flugi-r.) 

"From  Chile  to  the  Straits  of  Magellan.  The  Xntra  (Araucanlnn)  or 
CiruetUto  (Spanish),  a  trpeof  esguimte  lHiinty,bnt  seldom  renching  above 
30  feet  In  height    The  wood  Is  utilized  for  furniture."     (/*,  v.  ilaeller.) 
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19111  to  19115— Continued. 
IdllS.    Abibtotelia  If  Acqiri. 

"  Spanish  name  Magui.  A  beautiful  evergreen  bush  or  tree  wblch  pro- 
duces a  BDifllJ,  reddiah  black  fruit  of  the  size  of  a  pepper.  The  Juice  of 
this  fr.uit  Is  used  for  coloring  wine,  and  U  tberefore  Imported  la  targe 
quantities  to  Europe,  Argentina,  and  Peru.  It  has  a  sweet-acid  taste. 
The  plant  prefers  alluvial  soil  along  river  banks  and  would  pay  to  be 
cultivated."     ^Finoer.) 

"  The  berries  of  this  plant  though  small  have  the  pleasant  taste  of 
blllberries  and  are  largely  cousunied  In  Chile,    The  plant  wwild  thrive 
bi  mild  forest  valleys."     [F.  v.  Mveller.) 
16114.     Saxeoothara  cohsficua. 

"  Spanish  name  MatUv.  This  is  one  of  the  prettiest  Chilean  forest  trees, 
growlDg  to  a  helgbt  of  18  meters  in  dense  forests.  It  Is  a  tree  greatly 
appreciated  for  Its  omani^ital  value  in  the  south  of  Chile."     IFinger.) 

"The  Mahin  of  southern  Chile  and-Patagonla.    A  medlum-slEed  tree 
with  fine-grained,  yellowish  timber."     (P.  v.  Mueller.) 
19119.    GuEviNA  AVELLAHA.  Chilean  nut. 

"  Spanish  name  Avellana.  This  is  a  tree  of  great  beauty  and  worth 
cultivating  for  Its  splendid  dark  green  foliage  and  red,  edible  fruits.  I 
consider  this  one  of  the  two  prettiest  Chilean  forest  trees.  It  blosaoma 
and  bears  through  the  whole  year.  It  should  be  planted  In  ahady  places 
and 'requires  continual  rains."     {Firmer.) 

"  The  evergreen  hazel  tree  of  Chile,  extending  to  the  Chonos  Archipel- 
ago (40°  lat.  south).  One  of  the  most  beautiful  trees  In  eitstence,  attain- 
ing a  height  of  30  feet  The  snowy  white  flower  spikes  are  produced 
^niultaneously  with  the  rlp«itng  of  the  coral-red  ftult.  In  the  colder 
southern  regions  the  tree  attains  considerable  dimensions.  The  wood 
is  tough  and  elastic  and  used  partly  for  boat  building."     (F.  v.  Mitetter.) 

19116.    GossypiDM  hiksutum.  Cotton. 

From  Deeaa,  Rajputana,  India.  Received  through  Mr.  Prank  Benton, 
apicultural  Investigator,  U.  S.  Department  of  Agriculture,  July  20,  1906. 
"(No.  Si.)  Tree  cotton  seed.  The  tree  reaches,  under  favorable  conditions, 
4  to  51  feet  six  months  after  planting  seed ;  yields  the  first  year  400  to  SOO 
ponndB  of  cotton  per  acre  and  four  times  Ihia  after  the  second  year,  or  5  to  10 
pounds  per  tree  of  clean  cotton  during  twenty  years  or  over.  Said  to  have  been 
ranked  in  Liverpool  markets  by  experts  as  superfine;  white  staple,  lA  to  1} 
Inches  In  length;  value  i  |>enny  ])er  pound  above  American  middling."     {Benton.) 

19117  and  19118,    Manoifera  indica.  Uang^o. 

Prom   West  Palm   Beach,   Pla.     Received  through  Mr.  John   B.   Beach, 
August  23,  1906. 
19117.     Fernandez.  19118.     Qoa  Alfoon. 

19119.     Arisaeua  hacrospathum. 


"  Corms  collected  In  the  'Pedregol,'  near  Cnemavaca."     (Pringle.) 
19120,     Beta  haritiua. 

Prom  Sicily.    Presented  by  Dr.  Carl  Sprenger.  Hortus  Botanicus  Vomer- 
ensis,  Naples- Vomero,  through  Mr.  David  Fairchild.     Received  Augast 
27,  1906, 
"  Beta  cicla  seeds  from  Sicily,  collected  In  a  wild  state  and  never  before  culti- 
vated.   It  Is  said  to  be  true  Brta  riela,  but  1  believe  It  is  the  true  Beta  marittma 
really  In  a  wild  state,  whilst  the  clcla  is  more  eecaped."     {Sprenger.) 
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10142  and  19143.    Xanthosoha  spp.  Yautla. 

Prom  Northern  Colombia.  Presetited  b;  Prof.  H.  PIttler,  of  tbe  Division 
of  Botany.    Recelvea  August  31,  1006. 

"  Rbliomes  ot  two  undetermined  varieties  of  yauttaa  which  were  collected  In 
the  Sierra  Nevada  de  8ta.  Marta,  Colombia,  near  the  Rfiggaba  village  of  Han 
Andrea,  at  about  1,200  m.  above  sea  level.  The  plant  la  cnltlvated  by  the  In- 
diana, although  not  extenelvely,  under  the  name  of  mundi,  or  mt-lndt.  The 
Spanlata  people  call  It  malanga.  In  the  Cauca  Valley  tliet  same  Xanthosoma, 
or  one  very  like  It,  la  called  rascadera,  a  very  striking  coincidence  with  the 
Nahantl  word  ^ueguegue,  applied  to  the  same  plant  in  some  parts  of  Central 
America,  the  meaning  of  which  le  '  that  which  causes  Itching,'  while  rtucadera 
slgnifles  '  that  which  causes  one  to  scratch.' 

"  The  KGggaba  Indians  cultivate  Xanthosoma  In  the  garden-like  fields  around 
their  hon«es  In  Isolated  plots,  mixed  In  with  corn,  cane,  cotton,  coffee,  coca, 
yatx  (Maniliot).    Tb€7  do  not  seem  to  use  It  to  any  extent"     iPittier.) 

19146,    Castalu  UEjacANA. 


19146  and  19147.     Persea  qratissiha.  Avocado. 

From   Quer^taro,    Mexico.    Presented  by    8r.   M.   M.   Urquiza.    Received 
September  4,  1906. 
Cattlngs  of  two  nnnamed  varieties. 

18148  to  18160. 

From  Georgetown,  British  Guiana.     Presented  by   Mr.  Donald   Mitchell, 
U.  S.  vice  and  deputy  consul,  through  Mr.  O.  W.  Barrett    Received 
September  4,  1906. 
10148.    Caladiuu  sp. 

Native  name  Bu«h  hog  beena, 
1914S  and  191S0.    Xatitho8oua  spp.  Tantia. 

19140.    A  variety  having  yellow  tubers. 
10150.    A  variety  having  white  tubers, 

19151.    Persea  osatissiha.  Avocado. 

Received  September 

1  hot  country,  It  was  fine  and  delicate,  very  big,  and 

'.} 

19162  to  19166. 


10162.    Melinis  minutifloba.  Uolaases  sraw. 

"(No.  1.)  Purchased  from  a  grower  under  the  name  of  Catengueiro 
romi  (red),  but  appears  to  be  nearly  all  Catengueiro  hianca  (white), 
which  Is  not  as  valuable  as  the  former.  Our  principal  winter  graslog 
grass."     {Hart.) 

10153.      PABPALDU   DBKBITLOBIIlf. 

(Hart's  No.  2.) 

**=  DigmzedbyGoOgle 
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18162  to  19166— Continued. 

19164.    Pasicom  uaxiuuu.  Ouinaa  gntM. 

"(No.  3.)     LcMMl  name  Capim  Ouina  da  Bahla."     (Hart.) 

19155.  Ghabtoohloa  sp. 

"(No.  4.)     Probably  of  Itttle  or  do  value."     (Hart.) 

19156.  Leftochloa  obacilis. 

"(No.  5.)     Eaten  by  aolmalB  with  relJfii."     {Hart.) 
181S7.    PAnicuM  UAXtuuu.  Oainea  gnau. 

"(No.  6.)     Local  naine  Grama  colonia.    Mucb  esteemed  Tor  hay  and 
pasture,    (irows  2  meters  bigb  on  good  land."     {Hart.} 

19158.    Tbicholabka  bobba. 

"(No.  7.)     I»cal  name  Favorita.    A  splendid  variety  for  bay,"    {Harf.) 
ieiS9.    CAsaiA  sp. 

"(No.  26,)    A  legame  found  growiug  on  unculttvated  land:  shmb  abont 
75  meter  higb;  do  '  -  ■       ■     -■  _..... 

elated  species  tbe  bl 
19160.    C&satA  sp. 


19161.    Cassia  sp. 

"(No.  28.)     A  leguminous  annual  shrub,  about  60  centimeters  bi^. 


19162.    Andropooon  halepbksis. 


us  vine  growing  wild  In  abandoned   Qelds." 

19164.     Chattochloa  sp. 

"(No.  31.)     A  large,  coarse  grnss  growini^  In  open  places  In  forests; 
eaten  by  borsee.     Its  robust  hublt  and  strikingly  veined  blades  would 
suggest  Us  trial  as  an  ornamental  grass."     (Hart.) 
18165.     Paricuu  sp. 

"(No.  33.)     A  grass  found  growing  sparingly  in  tbe  shade;  not  culti- 
vated."    (7/orl.) 
19166.    Panicum  sp. 

"(No.  34.)     A  grass  found  on  the  margin  of  tbe  forest  on  aomewbat 
moist  soil;  probably  of  uo  agricultural  value."     {Hart.) 

19167.  Persea  oratissima.  Avocado. 
From  Qncrftaro,  Mexico.     Presented  by   Sr.  M.  M.  L'rqulza.     Received 

September  7,  1000. 
Seed. 

19168.  Oryza  punctata.  Bdce. 
Fmro  t'Jljl,  Cennan  Knsf  Africa.    Prcwnteil  by  Dr.  0.  Schwelnfurtb,  Ber- 
lin, Ueruiany,  through  -Mr.  IJavid  Falrcblld.     Received  August  27,  1906. 

Wild  rice  to  be  uwhI  In  breeding  experiments  for  tbe  production  of  more 
dlseusL?- resistant  varieties. 
132 
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18169  to  19172. 

Prom  Dominica,  Bt 
Kecelred  SeptemI 

19169.  TKiuniA  lukid*. 

19170.  Zepbzbantbes  tdbibfatha. 

19171.  Xahthosoua  qt.  Tautla. 
A  yellow  Tarlety. 

10178.    Xarthosoua  sp.  YanUm. 

A  white  Tarlety. 

19173.  CaSTAUA  GfiAOILIS. 

Prom  Uesico  City,  Mexico.    Itewlved  through  Dr.  J.  N.  Jtose,  o(  the  U.  8. 
NaUoDal  Museum,  September  6,  1000. 
"(No.  06/1,076.)    Nearly  Bpherlcal  roots  from  i  to  1  Inch  in  diameter  and  of 
a  Mack  color."     (Rote.) 

19174.  Pabthenium  aboentatcm.  Ouayule. 
From  Saltlllo,  Mexico.    Presented  by  Mr.  Victor  L.  Dnbalme,  American 

consul,  throutfi  Mr.  David  Falrchlld.    Received  August  28,  1906. 
Seed  for  use  In  germination  experiments  with  a  view  to  finding  out  whether 
this  plant  will  adapt  itself  to  Irrigated  or  alluvial  lands. 

19176.       NEFUBLinH  LONOANA.  IiOIlgail. 

.  N.  Beeiioner.    Receli-ed  September 
Beeds  for  experiments  la  ralBlng  stock  upon  which  to  graft  the  UtchL 
19178  to  18182. 


19178.  Htueraea  b 
This  tree  probably  resembles  H.  courbaHl  of  tropical  South  America, 

famous  for  Its  Talu&ble,  bard,  close-grained,  henvy  timber  and  Its  fragrant 
amber-llhe  resin,  khown  as  West  ludlan  copal.  In  this  species  the  beans 
are  also  lodged  In  a  mealy  pnlp  of  hMiey-lIke  taste,  which  can  be  used 
for  food. 

19179.  LUKHEA 


19160.    Bacbinia  fobticaia. 
19181.    MirCDRA  nitba. 

"Similar  to  the  Florida  velvet  bean  but  later  and  more  robust;  pro- 
dtices  an  enormous  growth  of  vines.  The  beans  grow  In  long  clnsters,  one 
to  five  In  a  pod:  the  clusters  sometimes  reach  a  bngth  of  1  meter  and 
contain  as  high  as  seventy  pods.  I  have  been  told  that  this  vine  lives 
for  three  or  four  years."     (Hart.) 

1918S.    NicoTiAHA  TABAcuu,  TobacGO. 

Havana. 
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19183  to  18182. 

From  Manchuria.    Kecelved  tbrough  Mr,  P.  N.  Meyer,  aKrlcultural  ex- 
plorer. August  28,  1906.  ,,j* 
A  collectjon  of  seeds,  bb  follows : 

19183.    Gltcins  HtspiDA.  Sor  b«aii. 

From  Newchwang.  "(No.  256a.)  A  small  yarlety  of  the  black  soy 
bean.  Used  to  make  bean  oil  from,  tbe  remaining  expressed  material, 
known  as  bean  cake,  being  exported  to  Japan  and  southern  China  as  a 
very  valuable  fertilizer."     (Jfej/er.) 

16184.  Gltcime  hispida.  Soy  bean. 
From  Newehwang.    "(No.  2B6a.)     A  large  variety  of  the  black  soy 

bean.  This  Is  a  very  rare  variety  and  Is  used  for  food:  also  for  making 
a  superior  oil."     (Meyer.) 

16185.  PhAseolcs  anqulabis.  AdwiM  bean. 
From  Newehwang.    "(No.  257a.)     A  small,  ovoid,  yellowish  bean;  sold 

In  Newehwang  as  a  food  for  the  Chinese.  Seems  to  be  unknown  In  other 
parts  of  China."     iHej/er.) 

19186.  Glycine  hismda.  Soy  bean. 
From  Newehwang.    "(No.  258a.)     A  medlum-Blaed,  greenish  aoy  bean. 

This  variety  1b  the  one  moat  commonly  used  to  extract  bean  oil  from, 
the  remaining  yellow  material,  tn  tlie  form  of  large,  flat  cheeses,  being 
exported  to  different  parts  of  Japan  and  especially  to  southern  China 
as  a  very  valuable  fertilizer."     [ilever.) 

19187.  AKnaoPOooH  bobohum.  Sorsrliuin. 
From  Newehwang.    "  (No.  25<Ja.)     Chinese  name  KauUang.    A  brown- 
colored  variety  of  Borghum  said  to  be  grown  on  the  rather  alkaline  lauds 
around  Newehwang."     (Meyer.) 

19188.  OarzA  satita.  BJ,g«. 
From  Newehwang.    "(No.  260a.)     A  reddish  variety  of  dry-land  rice 

obtained  from  the  magistrate  of  Hnl-tcheng,  Mr,  Kuan  Ftng  Ho,  through 
the  eflorta  of  the  American  ton sul -general,  Mr.  M.  T.  Simmons,  at  New- 
ehwang. As  the  city  of  Hal-tcheng  Is  situated  close  to  latitude  41°,  this 
rice  may  be  expected  to  succeed  In  the  New  England  States,  but  It 
certainly  will  grow  In  the  Middle  Western  States."  (Meyer.) 
18189.    Phasbolus  vuloabis.  Bean. 

From  Sban-hal-kwan,  China.  "(No.  2(tla.)  A  rosy  colored  variety  of 
a  bush  haricot  bean  which  Is  eaten  green  as  a  vegetable."    (Mever.) 


19190.  PHASBOLnS    s 

From  Shan-hai-kwan.    "(No.  2e2a.)     A  light  brown  colored  variety  of 
a  bush  haricot  bean;  used  as  a  vegetable  In  the  green  state."     (Meyer.) 

19191.  Phaseoltjs  vuloaris.  B«ui. 
From  Shan -hal-k wan.    "(No.  £ 

a  climbing  haricot  bean ;  nsed  as 

19192.  Phaseolub  vuloabis.  Beam. 
From  Kau  pau-tze.    "(No.  2(Ma.)     A  dark,  red-brown  colored  variety 

of  a  climbing  haricot  beau;  used  aB  a  vegetable  when  grc^i."     (Meyer.) 

19183  to  19196.      Oryza  punctata. 


"Konkoi.    MarBh  rice.    Plant  rough;  vigorous;  stem  stout;  little  sub- 
ject to  lodging;  heavy  bearer.    Period  of  growth  from  five  to  8lx  n 
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19183  to  19196— Continued. 

relatively  earl;;  very  robust;  little  subject  to  attacks  o(  fungous  dts- 
eaaes'  Tery  mnch  valued  b;  the  natives  for  food.  This  variety  requires 
very  .'^e  cultivation.  It  must  be  sown  a  month  and  a  half  or  two 
months  before  the  end  of  the  rainy  season.  The  submerged  flelds  are 
very  prollBc  for  this  kind  of  rice."     ILiieetoiki.) 

1&1B4. 

"Talifori.  Mountain  rice.  Plants  strong,  of  medium  height;  early. 
Period  of  growth  from  three  to  four  months,  which  allows  the  natives 
to  harvest  two  crops  of  this  rice  In  one  season.  Bown  in  May  or  June, 
a  month  and  a  half  before  the  end  of  the  rainy  season ;  last  sowing  In 
August  and  September.  It  Is  a  good  ylelder.  The  rtce  Is  valued  by  the 
natives  for  food  and  Is  considered  the  most  nutritious  of  the  mountain 
rices.  According  to  tradition  this  rice  ts  the  most  ancient  of  all  the 
rices  of  Africa  and  Is  very  characteristic  of  the  r^lon  west  of  French 
West  Africa."     (LitzewaM.) 

iei9s. 

"  Kontondi.  Valley  rice.  Plants  tall,  vigorous,  slightly  rough;  straw 
slightly  hollowed;  requires  a  dry  seed  bed;  absorbs  much  of  tbe  nitrog- 
enous matter  of  Uie  soil ;  fs  a  prolific  bearer  and  must  not  be  sown  two 
years  In  succession  In  the  same  place.  As  a  food  this  variety  of  rice 
is  not  valued  by  the  natives,  ao  that  It  would  be  difficult  to  procure,  since 
It  Brows  very  far  from  the  routes  of  travel."     ILitietotkL) 

18186.    Pebsea  oRATisiUHA.  Avocodo. 


CatHngs  of  a  hardy  avocado. 

18187  to  19188.     NicoTiANA  tabacdm.  Tobacco. 

From  Uanlla.  F.  1.    Presented  by  Mr.  W.  8.  Lyon,  of  the  Bureau  of  Agri- 
culture.   Received  September  17,  1906. 
19197. 

"  Daluzim.    A  variety  with  large,  wide  leaves."     (LyoM.) 
19198. 

"Etpada.    A  variety  with  nanww,  thick  leaves."     (Lyon.) 
19199. 
" Maruffui.    A  variety  with  large,  broad,  thin  leaves."  iL]/on.) 


19203.     Ifohoea  horsfalliae  bbiggsae. 


19204.     CBTPToarEGiA  obandifloka. 

From  Bahama  Islands,  British  West  Indies.     Received  through  Mr.  6.  N. 
Col11n^  of  the  Bureau  of  Plant  Industry.    Numbered,  for  convenience  In 
recording  distribution,  September  19,  1006. 
Seedlings  grown  from  seeds  obtained  from  fruits  which  were  sent  to  Mr.  Col- 
lins for  determination. 

19206.    Cemtbolobiuh  kobustuh. 

Prom  PIraeicaba,  SBo  Paulo,  Braell.     Presented  by  Dr.  J,  W.  Hart,  director 
of  the  Agricultural  College.    Received  September  20,  1906. 
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19206.    Persea  GRATIB81HA.  Avocado. 

Prom  Parraa  de  la  Kueute,  Coehulla.  Mexico.     Presented  by  Dr.  A.  Walther, 
through  Mr.  O.  W.  Barrett.  September  20,  1006. 
"  Seeds  of  a  green-fruited  variety ;  probably  ideotlcal  with  budwood  sent  un- 
der No.  19196."     (Barrett.) 

19213  to  19216. 

From  Manila,  P.  I.    Received  tbrougb  Mr.  W.  S.  Lyon,  of  the  Bureau  of 
Agriculture,  September  24,  1906. 

19213.  ANDBOPoaon  eoaaRuM.  Sorghum. 
Variety  negrosense. 

19214.  Andropooon  soaoHuu.  Sorghnio. 
Variety  negrogenae  erj/thrinium. 

19315.    Afzelia  bbouboidea.  "Tlndalo." 

"  One  of  our  choicest  hardwood  timbers."     (Lyon.) 

19216.      DlOSFYBOS    D 


"  This  is  a  beautiful  tree  and  has  the  most  attractive  and  Inacious 
looking  fruit  I  know  of.  comparable  only  to  a  large,  velvety,  Indlaa,  blood 
peach.  As  for  taste — well,  there  la  a  tloje-worn  French  proverb  that 
most  people  apply—"  I  like  It,  but  then  I  am  not  a  competent  Judge.' " 
( Lyon. ) 

19217  to  19226. 

From  Paramaribo,  Dutch  Guiana.     Presented  tiy  Dr.  J.  J.  Van  Hall,  Di- 
rector of  Agriculture,  through  Mr.  O.  W.  Barrett,  Se|itember  25,  1006. 
19217  to  19219.    Xanthosoua  spp.  Yantla. 

19217.     Surinam.  19219.      (Not  labeled.) 

ig2ia     (Not  labeled.) 
18220.    CoLoc.isiA  sp.  Taro. 

Wittie. 
19221  to  19226.    Xakthobom.v  epp.  Tautia. 

19221.     KoM.  19224.     Sincfic. 

12222.     Abo.  19225.     Finga. 


19226.    DiosprBos  texana. 

From  Falfurrias,  Tes.    Collected  by  Mr.  David  Fairchlld,  Augnst  8, 1906. 
Seeds  for  hybrldlBlng  esperiments.     "Tree  reaches  a  height  of  30  feet;  fruit 
globose,  black,  and  luscious."     (Gray.) 


19228.    Abtocarpus  inc'isa. 

From  Ancon.  Canal  Zone,  F 

September  27,  1906. 

19S40.    SIedicaoo  sativa. 


19241.    Tacca  pinnattfida.  Fiji  arrowroot. 

From  Honolulu,  Hawaii.    Received  through  Mr.  Jared  G.  Smith,  Agricul- 
tural Experiment  Station,  October  4,  1806. 
Hawaiian  name,  Pia.  _^ 
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19242.    FAaPALDH  dilatatdm.  Lai^  water-grass. 

Received  tbrougb  Mr.  W.  Seccombe, 

dUB. 

19245  to  19267. 

From  Waroona,  West  Australia.    Presented  by  Mr.  Geo.  F.  Bertbond,  State 
Farm.  Hamel.    Kecelved  September  6,  1900. 

19245.    DAmHoNiA  ai).  WaJlaby  grass. 

18248.    Ahthistibia  ciliata.  Kaagaroo  grtLoa. 

19847.    Panicum  [ 


1924S.    Danthokia  sp.  Wallabr  grass. 

A  tall.  Blender  variety. 

19249.  Pahiguu  flaviduii. 

19250.  Dahthohia  sp.  Wallaby  grass. 
A  dwarf  variety. 

16251.    Daktbohia  sp. 

A  variety  from  Collie  River. 
19252.    Andbofooon  bom&ycindb. 

1S253.    Dakthonia  sp.  Wallaby  grass. 

19354.    Ardbopooon  EiiNTHoioss.  Satin  top  grass. 

19255.    Panicuu  pbolktuu. 

192Se.    Darthoria  sp.  Wallabr  grass. 

19857.    Ebaobostis  pilosa. 
19258  and  18269. 


19258.  Castalia  pbinolbt.  Water  Illy. 
"Rblzomes  of  a  vr bite-flowering  variety."     (Rose.) 

19259.  BescHOBtiEKiA  yuccoides. 

"(No.  06/1,218.)  A  very  rare  omameDtal  plant:  also  contains  a  good 
fiber.  A  very  near  relative  of  Fiircrcea,  wtalcb  furnlahea  the  beat  Meslcao 
fiber.  Grows  at  an  altitude  of  10,000  feet  or  more,  aloDg  wltb  tbe  tlrs, 
eprnces,  pines,  and  oaks."     {Rose.) 

19260.     Nympuaea  elegans.  Water  lily. 

,  tbrougb  Mr. 


19261  to  19263.    Juglans  nigka  X  Reuia. 


"  This  tree  Is  growing  on  wbat  was  Itnown  an  the  Itowe  farm,  tbe  property 
of  Mr.  Benjamin  H.  Harrison,  opposite  lower  Brandon,  near  TettlDgton.  on  tbe 
James  River.  It  Is  a  magnificent  specimen  of  Us  kind;  n  broad,  spreading 
tree  about  100  feet  In  helgbt  wltb  a  circumference  of  33  feet  3  feet  from  the 
ground  and  of  26  feet  6  feet  from  the  ground.  At  a  height  of  12  feet  It  divides 
into  four  large  branches,  three  of  which  are  larger  than  any  forest  trees  In  tbe 
Tlctnlty.  A  abort  distance  from  this  giant  tree  is  aaotber  of  the  aame  lilnd. 
US 
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19261  to  18263— Continued. 

It  la  of  tbe  seme  height  and  general  habit  and  about  21  feet  In  diameter.  This 
Is  said  to  have  grown  from  a  seed  of  the  larger  tree  planted  at  the  time  of 
tbe  civil  war.  Neither  of  these  trees  are  Ter;  proliflc  bearers;  tbe  larger  one 
Is  Bald  to  have  home  about  a  peck  of  Duts  while  In  Its  prime,  but  at  the  pres- 
ent time  ttie  crop  does  not  amount  to  more  than  2  dozen  nuts;  the  other  tree 
bore  about  half  this  quantity. 

"  The  trees  seem  to  have  characterlatles  between  those  of  our  native  black 
walDut,  butternut,  aud  the  I'ereian  walnut.  The  twigs,  buds,  and  leaves  resem- 
ble the  last  named;  the  outer  rind  of  the  fruit  reaemblea  that  of  our  native 
black  walnut  and  the  nut  Itself  Inclines  allghtly  toward  that  of  tbe  butternut. 
Both  the  outer  and  the  inner  husks  of  the  nut  are  very  thick  shelled,  and  tbe 
kernel  la  very  small  in  proportion.  It  has  poor  germinating  iKtwers,  wblch 
probably  indicates  a  hybrid  weakness. 

"  No  history  of  tlie  large  tree  Is  available.  It  was  described  by  Prof.  J.  T, 
Bothrocic  In  Forest  Leaves,  vol.  2,  p.  133,  who  suggests  that  It  Is  a  hybrid 
between  /.  nigra  and  J.  regia.  In  spite  of  tbe  strong  resemblance  of  tbla  tree 
to  those  parents,  tbe  ftult  does  not  at  all  agree  with  hybrids  whlcb  are  known 
to  have  been  bred  from  those  two  species  (S.  P.  I.  Nos.  21613  and  21710).  Tbls, 
however,  may  be  a  variation  due  to  its  hybrid  origin.  The  abnormal  length  of 
the  frutt  of  the  James  River  hybrid  suggests  slightly  the  butternut  {J.  cinerea), 
but  the  younger  of  the  two  trees  shows  quite  a  tendency  In  its  twigs  to  revert 
to  J.  ntgra,  although  the  nuts  can  not  be  distlninilBhed  from  those  of  its  parent. 

"  The  size  of  these  trees  proves  them  to  be  of  extraordinarily  rapid  growth, 
for  allowing  for  them  the  natural  rate  of  growth  of  our  native  walnuts  It  would 
be  Impossible  to  account  for  the  origin  of  the  larger  tree  as  a  hybrid  between 
American  and  European  species,  as  its  size  would  indicate  that  it  was  planted 
perhaps  before  the  settlement  at  Jamestown.  It  is  In  all  probability,  however, 
not  more  tban  150  or  200  years  old.  Scions  have  been  secured  for  grafting 
upon  tbe  native  walnut  as  a  possible  rapid-growing  timber  tree  to  furnish  the 
highly  prized  walnut  lumber.  Experiments  by  Mr.  Luther  Burbank  In  Cali- 
fornia In  grafting  hybrids  upon  the  slower-growing  native  trees  have  shown 
that  the  scions  stimulate  the  stock  to  even  faster  growth  tban  themselves. 
Their  rapid  growth,  hence,  would  present  no  obstacle  to  their  propagation  by 
grafting."     (Fiscfter.) 

19261.    Nuts  of  both  tfees,  mixed  by  accident. 
19S98.    Scions  of  tbe  parait  tree. 
19263.     Scions  of  tbe  second  generation. 
19264  to  19268. 

From  T-ondon,  England.  Received  through  James  Veitch  &  Sons,  Oct€>ber 
13,  1906. 

19S64  to  19287.    Cuaube  uabitiua.  Sea  kal«, 

19264  and  1926S.    Beddartt's  Improved. 

19266  and  19267.     lAlv  White. 
19268.    GiNAKA  scoLYUUS.  Artichoke. 

Gtobe. 

19269.  Bambusa  tulda.  Bamboo. 

,  Koyal 

uctouer  i:i.  luue. 
(See  also  S.  P.  I.  No.  21002.) 

19270.  CoLOCAaiA  sp.  Dasheen. 

From  Paramaribo,  Surinam.  Presented  by  Mr.  H.  Polak,  at  the  request 
of  Dr.  J.  J.  Van  Hall,  Director  of  Agriculture  for  the  Dutch  West  Indies. 
Received  October  13,  1906, 
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19371.    Xanthoboua  sp.  Yautla. 

From  Klo^lUe,  Tex.    Preaeiited  by  Mr.  John  D.  Hairer,  October  13,  1906. 

1927!!.     Cymara  scolthub.  Artichoke. 

From  ParlB,  France.    Heceived  througb  Tilmorin-Andrlenx  ft  Co.,  October 
16,  1906. 
Flat  Brtttanif. 

19273.       DOLICHANDRONS   BHZEDII. 


18274  and  19276.     Abfahaous  spp. 

From  Pretoria,  Transvaal.  Preeented  b7  Prof.  J.  Burtt  Davy,  ol  tbe  Trans- 
raal  l>epartment  ol  Agriculture.  Received  October  15,  1(106.  Imported 
for  work  in  asparagus-breeding  experiments. 

19S74.     (Davy's  No.  2968/1151/06.) 
19275.     (Davy's  No.  1049/06.) 

"  Collected  Id  tbe  Ermelo  District,  on  tbe  blgb  veld  between  4,000  and 
6.000  feet  altitude,  subject  to  a  summer  rainfall  of  26  Inches,  witb 
considerable  beat,  but  a  completely  dry,  cold  winter  of  about  Bve  months' 
duration."     {Davy.) 

19276.    Pitfus  LONoiFOLiA.  Pine. 

.  Sargent,  of  tbe 


19277.       ApIUM  ORATEOLENB   (}). 


A  wild  celery  Introduced  for  breeding  purposes  with  the  cultivated  forms. 

19278.       SciRPDS  TUBEB08U8. 


Japanese  not  Kuro-kuieai.  "(No.  1.)  Roots  of  a  bulbous  plant  of  Cyper- 
AOeK,  growing  wild  in  marshy  places;  also -cultivated  In  paddy  land  for  tubers. 
In  winter  they  are  dug  and  eaten  either  raw  or  boiled.  reHembllii);  a  chestnut 
In  taste.  In  China  starch  Is  made  from  them  and  called  Balei-fun.  This  is  . 
the  Chinese  variety  which  Is  largely  Imparted  into  3atian  to  eat  raw.  These 
roots  were  purchased  on  the  market  in  Yokohama,  Japan."     {Tull.) 

19282.    Lathtkus  tingitanub.  Tangier  scarlet  pea. 

From  Algiers,  Algeria.     Received  through  Dr.  li.  Trabut,  October  19.  1906. 

19284  to  18287. 


19284.    Bbaucabhba  oedipds,  Rose. 
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19384  to  19387— Continued. 

19285.  PlSTACIA    MEIlCAflA. 

(Rose's  No.  11234.)  "A  small  Mexican  tree  wltb  pinnate  leaves  and 
dioecious  flowers  n-lth  no  petals  and  Ove  stamens ;  the  small,  somewbat 
compressed  nut  Is  edible.  This  species  grows  In  the  valley  of  the  Hlo 
Grande  and  Ix>wer  Pecos.  It  is  nt  no  economic  value  In  Its  present  state, 
but  may  prove  to  be  very  useful  as  &  drought-reristant  stock  upon  nhlcb 
to  graft  the  Quer  varieties  of  plstacbe."     iChartei  J,  Brand.) 

19286.  SP11AEBA1.CEA   UUDKLLATA. 

"(No.  11244.)  Has  n  rather  large  pinkish  flower  and  forms  a  bush 
10  to  12  feet  blgb.  It  Is  often  planted  as  nn  ornamental  shrub  in  gar- 
des at  an  altitude  of  from  4.000  to  S.OOO  feet  tn  south  Mexico."     (Rose.) 

19287.  Pburus  capollih.  Wild  chenr. 


19292.       CiTBUS   DECUMANA. 


"  Native  name  Lukban;  a  pomelo  of  good  quality  and  large  e 
19393.    Xanthosoma  sAGimroLiuM. 

From  McKlnlej 
through  Mr. ' 
White  Malanga, 
19294.    Manqifera  ikdica.  Man^. 

From  Oneco,  Fla.    Received  throngh  Mr.  E.  N.  Reaaoner,  October  29,  1906. 
Envria, 

19397.    Persea  oratissima.  Avocado. 

From  Cocoanut  Grove,  Fin.    Propagated  at  the  Subtropical  I^boratorj  and 
Garden,  Miami.  Fla..  and  numbered  for  convenience  in  recording  distri- 
bution, November  3,  1906. 
Wester.    "<Ijib.  No.  551.)     The  seed  was  planted  thlrty-flve  years  ago  (18T1) 
by  Jotm  Thomas  Peacock,  but  he  can  not  recollect  from  where  It  came — prob- 
ably, however,  from  Key  West.     The  tree  is  now  (November,  1906)  25  feet  tall, 
with  a  s|)read  of  28  or  30  feet  and  a  diameter  of  IS  inches  1  foot  above  the 
ground,  and  Is  vigorous  and  thrifty.    According  to  Mr.  Peacock,  the  tree  baa 
been  a  heavy  bearer  every  year  since  it  began  to  bear,"     (We«ter.) 


19300  to  19366.    Musa  spp. 


19300  to  19313.    Musa  SAPrENTUM. 

19300. 

Canariaa  (from  No.  10965). 

19301. 

Canarias. 

19302. 

IngJvs. 

19303. 

Chamaluco. 

19304. 

Ccnixo. 

18305. 

Pricto. 

19306. 

ChincM  (from  No.  10966). 
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19300  to  19366— Continued. 

16307.  Canariaa  (from  No.  0S76),  "  DatOe 

16308.  (Not  labeled.) 

16309.  Chamaluco  Pato. 
18310.  auaran. 
19311.  Harfi  Choice. 

16312.  Oolden. 
19313.  JohMon  (Cnba). 

10314  to  193I&      MUBA  CATEKDlfiHO. 

16314.  Bnano  (Porto  Rfco). 

16315.  Bnano  Dobte  (7). 

16313.  Enano  (Cubn). 
16317.  China   (Jamaica). 

19318.  CavendUhU. 

19319  to  19332.    Musa  BirasTvu. 

19319.  DominUio. 
19880.    Rota. 
16321.    DAtyt. 
16822.    yino. 
16323.    Bed  Jamaica. 


19326.  Moraao  bianco. 

19327.  Rubra. 

19328.  Apple  (Hawaii). 
19326.  Apple  (2(1)  (Hawaii). 
16330.  Mamano  (Cuba). 


19324.    Morado  Colorado  iCnba.).  18331.    Apple  (Jamaica). 


16825.    Morado. 
19333  to  16342.    Mu«a  sapientdu. 

16333.  Conao  Colorado. 

16334.  Congo  Blanct>. 
19335.  Congo  Morado. 
16336,  Congo  Manila. 
19337.     Marlcongo. 

19343  to  16365.    Mdsa  spp. 

19843.    Kapva  (Hawaii). 

19344.  BrasUUin  (Hawaii). 

19345.  flaul/oa  (Hawaii). 
19846.    Lclc  (Hawaii). 
19347.    Maolc   (Hawaii). 
16348.    ifai  (Hnwall). 
19846.    Kvdjo  ffudang. 
16360.    Martaban    (Calcutta). 
19351.    Palcmbang. 

16852.    Rafah. 

19353.  Ambon. 

19354.  Kelal. 

19355.  Ouindy. 
19866.    McSA  TEXTiLis. 

Abaci  (Phllli^lne  Islands). 


19341. 


19356. 


16332.  Manzan^. 

Plantain. 
1933a    PIdtaiio  Morado. 

18339.  Pldtano  "trcs  iHeniot," 

18340.  Chue  Chumpa. 
Pldtano  Negro. 
Pldlano  Hartdn. 

Banana 
Cincrea. 
19357.    i)i«TOior(Kew). 
18356.    MaoH. 
18358.    Almeido. 
18360.    Dacca. 

19361.  800900. 

19362.  Martabanica. 

19363.  Ladv-Flnger    (Pasboa- 

gar). 

19364.  Ladg  -  Finger        (  J  a  - 

malca). 

19365.  Tirabuz6n. 
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19367.  AfGLB  HABHEL08.  Beiiffal  qtiince. 

From  Honolulu,  Baw.ill.    Itecelvetl  thraogb  Mr.  J.  G.  Smith,  of  tbe  Agri- 
cultural Experiment  Station.  November  5,  1906. 
Sometlmee  called  Elephant  Apple,  Maredoo,  or  Bhel  Fntlt. 

19368.  HicoRiA  UCINI08A.  Big  shaglsaTk  hickory. 

From  Columbia,  Mo.    Presented  by  Mr.  G.  a  Bateman,  October  17.  1906. 

19369.  Ntmphaea  sp.  Pond  lily. 

From  Ilarllgen,  Texi    Presented  by  Mr.  Chester  B.  Darla,  November  6, 1906. 

"These  lilies  are  said  to  bear  moat  beautiful  flowers  and  very  large  ones. 
Tbe  leaves  are  larger  than  thoae  of  No.  192A0.  The  two  lota  were  not  from  tbe 
same  locality."     (Davis.) 

19370.  Secrtuh  edui.e.  Chayote. 

R.  Sllllman,  October  SO, 

"A  spiny  variety  of  tbe  Mexican  chayote,  secured  for  dlstrtbutlon  among 
v^:etable  growers  In  the  South  as  a  possible  new  paying  vegetable."  (Pair- 
child.) 

19371.  Persea  indica. 


(See  notes  to  S.  P.  I.  Nos.  14408  and  16133.) 

19373.    Paniccm  curvatum.  TTkoka  grass. 

From  Zanzibar,  British  East  Africa.  Presented  by  Mr.  R.  N.  Lyne,  di- 
rector, Department  of  Agriculture.  Received  November  5,  1906. 
"Native  name  Ukoka.  The  grass  Is  a  creeper;  grows  wild  and  InxnrlantJj 
on  tbe  plantations,  all  classes  of  stock  being  very  fond  of  It.  It  Is  the  only 
forage  grass  on  this  Island  gathered  and  siipplled  to  stock.  It  enjoys  a  light 
loamy  soil  and  requires  abundant  rain.  I  believe  that  In  humid  localities  yon 
would  And  It  most  valuable  forage."     (Lyne.) 

19376.     MuSA  8APIENTUH.  Banana. 

Prom  Ooeco,  Fla.    Received  throu^  Mr.  E.  N.  Reaaoner  November  12, 


19377  to  19380.    Pebbea  ohatissima.  Avocado. 

From  Hawaii.    Seedling  avocados  grown  from  seeds  taken  from  frulta 
shipped  to  the  Office  of  Pomologlcal   Investigations  of  the  Bureau  of 
Plant  Industry  In  1904;  turned  over  to  the  Office  of  Seed  and  Plant 
Introduction  and  Distribution  on  November  7,  1006. 
"  The  fruits  from  which  these  seeds  were  Isken  were  of  excellent  quality, 
those  of  Nob.  193T9  and  19380  being  exceptionally  Sne.     The  quality  of  No. 
19380  was,  I  tbluk,  the  finest  of  any  avocado  I  have  tasted,  notwithstanding  Its 
long  Journey  In  cold  storage  to  Ran  Francisco,  enpresa  from  there  to  Lodl,  Iced 
car  from   there   to   New   York,  and   express  from   Npw   York   to   Washington, 
which  variable  temgierature  and  surroundings  are.  of  course.  likely  to  Injure 
the  flavor  and  quality  of  any  such  fralt."     (Tavlor.) 
182 
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19383.     ViTiB  VINI7ERA.  Gxape. 


18383.  Cynaba  scolymus.  Artichoke. 
Recetved  tbrough  Dr.  Ij.  Trabut  Norember  14, 

Ftolet  Profencc, '*  race  precoce "  (early  strain). 

18384.  Chrtsophyllcm  maoalis-montana. 

From  Pretoria,  TranBVRfll.  Preapnted  by  Prof.  J,  Bnrtt  Davy,  of  the 
Departm^t  of  Agriculture.    Iteceh'ed  November  14,  1900. 

"This  Is  an  ornamental  evergreen  Rhrub  or  small  tree  of  the  family  Sapo- 
taceae,  common  on  stony  outcrops,  particularly  In  the  'Middle  Veld'  (below 
4,000  feet  altitude) ;  and  also  on  frostless  ridges  at  about  ftOW  feet  near 
Jobannesburg.  It  would  appear  to  be  sensitive  to  frosL  The  fruit  is  agree- 
ably at^idulous  and  most  refreshing  in  hot  weather.  It  is  much  used  by  tbe 
natives  for  making  a  '  Kaffir  beer '  and  by  tbe  white  people  for  preserves.  Jelly, 
and  a  kind  of  brandy.  Tbe  '  pit '  la  too  large,  but  perhaps  this  defect  can  be 
Improved  away.    In  any  case,  the  tree  is  worth  growing  for  ornament. 

"In  the'Taal'  it  Is  called  Stcm-vruffte,  because  the  fruit  is  borne  nearly 
gesslle  on  the  stem  and  main  branches. 

"The  tree  tolerates  great  heat  and  llgbt  ralnftll,  say,  14  inches  falling  only 
in  summer,  with  cold  nights  during  winter  and  Uttle  or  no  rain -for  about  six 
months."     {Davy.) 

10386.    Cttbus  DEctruANA.  Pomelo. 

From  Manila,  P.  I.    Pree^ited  by  Mr.  W.  3.  Lyon,  of  the  Bureau  of  Agri- 
culture, November  13,  1006. 
"  Native  Lvkban,  or  pomelo,  similar  to  that  last  sent  (S.  P.  T.  No.  1S292) ; 
selected  from  a  tree  of  more  tlian  ordinary  prollQcacy  and  superior  fruit." 
fLvon.) 

18386.    Cabuabika  equi8etifolia.  Beefwood. 

From  Manila,  P.  I.    Received  through  Mr.  W.  S.  t.you,  of  the  Bureau  of 
Agriculture,  November  13,  1900. 
"Agoko.     Hardwood  tlml>er  of  rapid  growth;  endures,  with  us,  remarkable 
extremes  of  drought  and  moisture."      (L|W'>) 

18387  and  18388.     CY^'AttA  scolymi  b.  Artichoke. 

From  Paris,  France.    Ilecelved  through  \'llmorln-Andrleux  &  Co.,  Novem- 
ber 13.  1806. 
19367,    Large  Oloba  or  Paris,  19388.    Large  Flat  Brittany. 

19380  to  18410. 

From  China.    Received  through  Sir.  F.  N.  Meyer,  agricultural  explorer,  at 
the  Plant  Introduction  Garden,  Cblco,  Cal.,  In  the  spring  of  1000. 
A  collection  of  BeedH,  as  follows: 

10300.    Ginkgo  biloba.  Cilnkso. 

From  Western  Hills,  near  Peking.    "(No.  54a,  Nov.,  190B.)     A  fine, 
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19380  to  19418— Continued. 
19391.     Pier&ciA  chinensis. 

From  Wel-tsan  MounlalDS,  uenr  Peking.  "(No.  63a,  Nov.,  igOS.)  A 
very  omaiuental  tree,  growing  to  quite  large  dlnienslnnB;  Kracefu)  out- 
Uuett;  large  pinnate  leaves;  saiall  leallete.  The  carpellate  trees  appar- 
ently do  not  grow  so  large  as  the  etamlQate  trees;  fruits  very  small. 
May  be  a  good  stock  for  the  large-tr;ilted  itlstacbes."     (.Meyer.) 

19802.    Qmscca  sp. 
From  Chang-ll.    "(No.  &4a,  Oct.  13,  190S.)     An  ornamental  oak  wltb 


19393.  QCEBCus  sp.  Oak. 
From  Chang-ll.     "(No.  65a,  Oct.  11,  1905.)     A  slender  f^wi&g  oak 

wltb  ratber  lon^,  serrated  leaves  looking  somewbat  like  cbestnut  leaves. 
Used  for  iwles  and  building  material.    Grows  wild  In  tbe  mountains  near 

Chang-ll."      (Kei/er.) 

19394.  ZizxFUus  sATivA.  Jnjnbe. 
From  Peking.    "(No.  ilia,  Oct.,  1905.)     Seeds  of  a  very  large  variety 

of  '  date '  sold  in  tbe  market.  These  fruits  are  well  wortb  growing, 
tasting  very  sweet  when  dried,  and  are  also  nice  to  eat  wben  fresh," 
( J/ci/er, ) 

19395.  DioBPTBOs  LOTUS.  Persiininoii. 
From    Wel-tsan    Moimtnlna,    near   Peking.    "(No.    94a,    Nov.,    1906.) 

A  large  variety  of  the  wild  persimmon;  otberwlae  tbe  same  description 
applies  to  It  as  that  given  for  No.  57a,  S.  P.  I.  No.  17906."     (Mever.) 

19396.  Laoenabia  tulqabis.  Oourd. 


19397.  ZizTPHUs  SATIVA.  Jujube. 
From   Pee-san.    "(No.  08a,   Oct.  26,  1905.)     Seeds  of  an  elongated 

frnlted  variety  of  the  *  date ; '  very  sweet  and  a  beavy  bearer."    (ifej/er.) 

19398.  LAOEasTROBUiA  indica.  Crape  myrtle. 
From  Western  Hills.    "(No.  102a,  Nov.,  1005.)     Seeds  of  dark  purple 

crape  myrtles  growing  In  old  temple  gardens."     (Kci/er.) 

19399.  KoGULEiTTEniA  paniculata,  VaraUb  tree. 
From  Wel-tsan  Mountains,  near  Peking.     (No.  103a,  Nov.,  1905.) 

19400.  EuoKTMUB  sp. 


19401.  AuPELOPSis  TBicusFiDATA.  BoBton  lV7. 
From    Wel-tsan    Alountatns,  near   Peking.    "(No.   112a,   Nov..   1905.) 

Sbould  not  be  planted  In  a  southern  exposure  unless  sbaded;  where  fonnd 
wild  they  seem  to  prefer  the  northeast  and  also,  altbough  in  a  less 
marked  dcgi'ee,  the  northwest."     {Meyer.) 

19402.  QuERCTJS  ap.  Oak. 
From  Shan-hal-kwan.    "(No.  114a,  Oct.  17, 1905.)     A  slender  oak  with 

very  narrow  leaves;  produces  good  poles,"     {Meyer.) 

19403.  DiosPYRoe  SAKi.  Persimmon. 
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18380  to  19419— Continued. 
18404.    AI.BU 


From  Tang-Ben.  "(No.  131a,  Oct.  25, 1005.)  A  small-elsKd  omftmental 
tree  with  very  finely  divided  ptnDate  leaves;  bears  plnklsb  bloaaoms." 
(Mei/er.) 

19405.  Ckataeous  piNn&TiriDA.  Hawtbom. 
From  Ttentaln.    "(No.  UTa,  Nov.  22,  1900.)     A  large-fnilted  variety 

used  for  making  very  fine  preserves.  The  trees  are  decidedly  orna- 
mental and  btghly  deserve  to  be  planted  In  iiarlcB  In  groups  or  as  sotltary 
specimens.     Seealso  No.  Q2a  (S.  P.  I.  No.  178S2)."     {Meyer.) 

19406.  pRosofiB  sp.  T  Uesqolte  bean. 
From  Honolulu,  Hawaii.    "(No.  150a,  Sept  9.  1905.)     A  sbrub  wblcb 

supplies  in  Its  pods  an  excellent  cattle  food.  Its  wood  Is  fine  firewood, 
and  wben  used  tor  Fence  posta  will  last  a  lonK  time.  Grows  on  sandy 
or  on  dry  wastes  where  nothing  else  will  grow."      (iletfcr.) 

19407.  Rraukus  sp.  Bnckthom. 
From  Shan -ha  Ik  wan.    "(No.  175a,  Dec.  1,  1005.)     A  small  Rhuninus 

growing  from  3  to  5  feet  high:  has  sniall  leaveB  which  turn  to  bronze 
hues  In  the  fall.  Might  be  of  use  as  n  small  hedge  plant,  as  the  mems 
grow  close  together  and  are  well  fumlsbed  with  spines."     {Meyer.) 

19408.  CiNNAuouuu  CAHFHOBA.  Camphor  tree. 
From  Tang-hsl,  near  Hanchau,  Cbebklang.     "(No.  220a.  Feb.  28,  1006.) 

Seeds  of  some  fine  old  camphor  trees  growing  wild  and  also  cultivated." 
{Meyer.) 

19409.  QuKBcua  tip.  Oak. 
From  Hanchau.     "(No.  222a,  Mar.  ! 

leclduouB  oak  used  * 

19410.  Rhus  Bp.  Susuui. 
From  Hanchau.  "(No.  223fl,  Mar.  4,  1906.)  Seeds  of  a  Humoc  grow- 
ing wild  In  the  woods.  Grows  to  a  medium-sized  tree  when  left  alone, 
but  on  account  of  being  chopped  off  is  usually  found  as  a  bush." 
{Meyer.) 

19411.  AcEB  sp. 

From  near  Hanchau.  "(No.  22Sa,  Mar.  6,  1906.)  A  very  tall  grow^ 
ing  maple  well  adapted  for  use  as  an  avenue  tree."     (Meyer.) 

19412.  (Undetermined.) 
From  Tang-bu. 

hedge;  may  tte  an 

19413.  LoNicEBA  jAPoniCA.  HoneysucUe. 
Frwm  Tang-bsi.    "(No.  227a,  Feb.  28,  1006.)     A  large-leaved  variety." 

{Meyer.) 

19414.  Caebalpihia  sp.  (?). 

From  Tang-hsl,  near  Hanchau,  "(No.  220a,  Mar.  1,  1906.)  A  very 
tough  timber-producing  tree  used  for  making  ax  and  spade  bandies. 
Seems  to  be  a  Caesalpiuia  or  something  closely  related."     {Meyer.) 

19415.  (Undetermined.) 

From  Tang-hsl.  "(No.  230a,  Mar.  1,  1006.) 
to  be  ornamental;  often  becomes  n  small  tree. 
147  (S.  P.  I.  No.  18471)."     {Meyer.) 
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18390  to  19410— Continued. 
19418.     (Undetermined.) 

From  Tang-hBi.  "(No.  231a,  Mar.  1,  1906.)  An  ornamental,  vsry 
densely  beaded,  evei^reen  tree,  not  growing  to  large  dlmNistons;  leares 
are  rather  hiiibII,  but  gllateoluf;  green;  bears  black  berrieH  In  tbe  spring. 
Tbe  trank  of  tbe  tree  la  exceedingly  spiny.  It  may  do  as  a  hedge  plant 
In  the  ml  Id- wintered  reglona  of  the  United  Statea."     (Veyer.) 

19417.  SoLAiTDu  DDXCAUASA.  NlffhtohAdo. 
From  Wel-tsan  Mountains,  near  Peking.    "  (No.  233a,   tiov„  1905.) 

A  climbing,  bardy,  perennial  Solannm,  sometimes  used  as  an  ornamental 
vine."     (ifcyer.) 

19418.  CLERODENnBOR 


19419.    GLwrrsiA  sp. 

From  near  Hanchau.  "(No.  23Sa,  Mar.  6,  1906.)  A  tall-growing  tree 
with  wide-spreading  branches.  May  prove  to  be  an  ornamental  tree." 
{Meger.) 

19420.    CiTRUB  DEcuHANA.  Pomelo. 

From  Manila,  P.  I.    Presented  by  Mr.  W.  S.  Lyon,  of  tbe  Bureau  of  Agri- 
culture, November  19,  1906. 
"  Pom<!lo  de  China  Liikhan,  a  pomelo  of  superior  quality,  tbougb  slightly 
seedy."     {Lyon.)     (See  also  S.  P.  1.  Noe.  1U292  and  1B3S5.) 

19421  to  19423. 

From  Bangkok.  Slam.  Presented  by  Hie  Excellency,  Pbya  AkharaJ 
Varadhara,  minister  of  Slam  to  tbe  United  Slates.  Received  November 
19.  1006. 

19421  and  19423.    Dioscobba  sp.  Taiii. 

Man  Sow. 
19423.    Ipouoea  batatas.  8wMt  potato. 

Man-lhes. 

"  These  yams  are  used  by  the  people  of  Stam  In  mnch  the  same  manner 
that  ordinary  )iotatoes  are  used  In  the  West.  1.  e.,  they  are  boiled,  fried, 
aoil  roaHted.  The  s[)rout8  are  cut  off  with  a  little  of  the  body  of  the  yam 
and  planted.  From  this  the  new  plant  develops."  (Btltoard  Loftut, 
private  aecretaiy,   Siamese  Legation.) 


19425  to  19428. 


19425.  ZozsiA  miiGBKB.  Sorean  lawn-eraas. 
From  near  Al-djou,  north  Korea.  "(No.  470a,  July  15.  1906.)  A  per- 
ennial grass  growing  but  a  few  Inchea  high,  well  adapted  for  lawn 
purposes.  Nee<lH  mowing.  In  all  probability,  but  once  or  twice  a  year 
and  requires  very  little  water.  This  graas  was  found  In  a  very  dry, 
exposed  situation.     Probably  a  very  valuable  grass."      (Meyer.) 

19426.  ZoYsiA  PunaENB.  Korean  lawn-Kraas. 
From  the  banks  of  the  Tain,  northern  Korea.    "(No.  471a,  July  27, 

1906.)  The  same  grass  as  No.  470a  (S.  P.  I.  No.  l'.>425),  but  from  a 
moister  locality.  There  were  donkeys  continually  browsing  upon  this 
grass  and  considerable  walking  over  it,  but  It  was  one  green  velvet  turf, 
and  as  encb  will  be  excellent  for  golf  links,  lawns,  etc."     {Met/er.) 
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10426  to  19428— Continued. 

IBU7.    Jtthcus  Bp.  Bssh. 

From  near  Vladivostok,  Siberia.  "(No.  613a,  Oct  5,  1906.)  A  ruali 
fonod  STOwing  Id  low,  wet  places  In  taeavy,  clayey  soil.  Has  lonit,  stralgbt 
leaves  trom  3  to  4  feet  long.  Will  probably  be  very  valuable  for  matting 
manufacturing  purposes.  Can  be  grown  far  north.  Sow  ttie  seeds  on 
BterlllMd  peaty  soil  Keep  the  seed  pot  In  a  saucer  of  water  and  c*«er 
with  glass."     (Meyer.) 

19428.    JxTRCus  sp.  Ausb. 

From  near  Tladlvostok,  Siberia.    "(No.  S14b,  Oct.  6,  1006.)     A  rush 

found  growing  on  rather  dry  soil;  Id  all  probability  adapted  for  matting 


19429.    Fanictjh  cbus-qauj.  Bantyard  grass. 


"Locally  called  Camatote.  This  grass,  or  cane,  grows  very  rapidly  up  to  7  or 
8  feet  In  damp  places.  We  have  It  here  at  a  helgbt  of  6,000  feet,  as  well  as  on 
tbe  coast,  where  tt  grows  wild.  The  plant  Is  one  of  the  best  nourishing  grasses 
and  la  preferred  by  cattle  and  horses  to  any  other  plant  we  have  here.  The  ani- 
mals become  very  fat  on  It,  and  the  plant  Is  eaten  up  whether  dry  or  fully 
grown.    It  Is  different  from  Hondnras  teoslnte."     (Fritsffarlner.) 

18430.       JOAMNESIA   PRINCEPa. 

Prom  Plraclcaba,  Sio  Paulo.  Brazil.    Presented  by  Dr.  J.  W.  Hart,  director. 
Agricultural  College.    Received  June  7,  1900. 
"(No.  19.)     A  large  tree  fumlsblag  fine  timber."     {Hart.) 

19467  to  19465. 


eda  as  follows,  with  notes  by  Fllomeno: 
19457.     (Undetermhied.)  Enbber. 

Uaearandttba,  cultivated  rubber. 

Bubber. 

194S9.     (Undetermined.)  Rubber. 

Yebe  4e  CatiaUo  Cocha,  from  Loreto. 
1948a     (Undetermined.)  Bubber. 

Tebe  de  Balgapverto. 

19461.  (Undetermined.)  Bubber. 
I-ecfcc  Catpi.    Wild  rubber  discovered  by  Mr.  PUomeno. 

19462.  (Undetermined.)  Bubber. 
Oitta  Mavobombi;  not  very  abuodant  Id  reslo ;  discovered  by  Mr.  Filo- 

Cotton. 


19469.    Zba  mati 

A  red  Tariet;. 
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19467  and  19468. 


10467.     Rapdanus  sativub. 


"(No,  2.)  ThU  is  tb(!  large  wblte  radlsb  that  leiiacd  so  extensiTely  by 
the  Japanese.  It  Is  Krat«d  and  served  raw,  as  horseradlab  is,  with  meats, 
and  Is  also  cut  up  Into  sniall  blocks  about  1  Incb  sqtiare  and  ptckled.  I 
did  not  see  It  eaten  raw  In  any  large  quantttj'.  as  we  do  tbe  radleb." 
ITull.) 

19468.  Phabeolub  anqulabis.  Adznkl  baan. 
"(N'o.  3.)     A  small  re<1  bean,  supposed  to  mature  tbree  months  after 

planting.  The  Japanese  malce  a  candy  or  calce,  called  axuki,  thipozu,  and 
Vowkau.  from  tbese  beans,  wblch,  when  served  with  tea,  Is  very  refreeh- 
ing.  palatable,  and  satisfying.  Tbey  boll  tbe  beans  thorongbly ;  then  by 
mixing  tbeni  with  water  tbe  preparation  Is  strained  through  a  Qne  clotta, 
separating  the  bulls.  Tbe  bean  part  settles  and  leaves  the  water  on  top. 
The  water  Is  then  poured  off  and  tbe  bottom,  being  mixed  with  sugar  to 
the  proper  proportion,  Is  boiled  again  and  when  cool  bardena.  It  Is  t2ieo 
cut  Into  small  pieces  1  inch  aanare  and  served."    (Tull.) 

19469  to  19480. 

From  eastern  Siberia.    Received  through  Mr.  F.  N,  Meyer,  agricultural 
explorer,  November  24,  1U06. 
A  collection  of  cuttings  of  trees  and  shrubs  and  roots  of  rushes,  as  follows: 

19469.  Salix  sp.  Willow. 
Prom  near  Vladlvostoli.    "(No.  637,  Oct.  6. 1906.)     A  very  tall  growing 

willow  with  small,  narrow  leaves.  Similar  to  No,  529  (8.  F.  I.  No. 
19K7)."     (Mciier.) 

10470.    Salu  sp.  WUlow. 

From  near  Vladivostok.    "(No.  JiBS,  Oct.  fi,  1006.)     A  buaby  willow 

having  long,  slender  branches  and  long,  narrow  leaves.    Keems  to  tie 


10471.     SALDt  sp.  WiUow. 

From  near  Vladivostok.    "(Nob,  539  and  540,  Oct,  6,  1908.)     A  low, 

somewhat  crawling  willow  with  broad,  short  leaves,   found  In  a  dry 

creek  bed.    Is  very  tough  and  can  probably  be  utilized  as  a  sand  binder 

and  also  for  basket  making."     (l/ei/cr.) 

1047S.     Salix  sp.  Willow. 

From  Okyansky.  "(Nob.  Ml  and  M2,  Oct.  ft,  1906.)  A  very  tall 
growing  willow  with  large,  broad  leaves.  This  Is  probably  a  variety  of 
No.  537  (S,  v.  I.  No.  10-160)."     (Meyer.) 

19473.     Salix  sp.  Willow. 

From  Ohyansky.  "(No.  RiS.  Oct.  9.  1906.)  A  tail-growing,  bushy 
willow,  making  straight  shoots  8  feet  long.  May  be  of  nae  In  basket 
making.  Grows  on  rather  dry  land  and  la  iu  all  probability  a  hybrid." 
(Meyer. ) 

10474.     Salix  sp.  Willow. 

From  near  Sedanak.  "(Nob,  544  and  W5.  Oct.  7,  1006.)  A  low,  bushy 
willow  with  very  slender,  tough  branches  having  red-colored  bark.  An 
excellent  tying  niaterlRl  for  use  in  the  garden.  Seems  to  prefer  some- 
what wet  situations."     (Meyer.) 


^dbyGoogle 


JXTLY,  1906,  TO  DECEMBEB,  tdtfl.  81 

19469  to  19480— CoDtinued. 

1MT5.    Sauz  Bp.  WUlow. 

From  near  8«danBh.    "(No.  IH6.  Oct.  7,  1906.)     A  broad-leave<1  willow, 

growing  tnoBtlf  aa  a  shrub,  but  Been  here  and  there  aa  o 


JM76.     AC&HTBOPANAX  SEB8ILin.0BDlf. 

From  nesr  Sedanek.  "(Nos.  MT,  548.  540,  aad  550,  Oct.  7,  1006.)  An 
oms mental,  bsrdy  sbrub,  having  iialniately  divided  leavea  niii]  bearing 
on  its  somewhat  spiny  branches  many  short  dense  nmbets  of  liruwnlub 
colored  QowerB,  followed  by  blackleh  berries.  Throws  out  many  shoots 
from  the  roots,  which  do  not  fall  la  ell  directions,  as  many  of  our  gar- 
den shrubs  do."     (Meyer.) 

I947T.    Tins  AifUBEHSifi.  Orape. 

Prom  near  Sedansb.  "(^'os-  551  and  552.)  Wild  grapes,  bearing 
Koall  buncbeB  of  edible  berries,  (onnd  In  dry  and  exposed  places  between 
shrubbery.  They  will  probably  prove  to  be  a  good  Btock  In  reglona  where 
climatic  conditions  are  not  favorable  for  grape  culture."     (Meyer.) 

10478.     Fjiiiiiiva  ap.  Ash. 

From  Okyansky,    "(Nos,  663  and  564,  Oct.  9,  1906,)     A  1arge-lea\-ed 

ash,  of  use  as  an  ornamental  tree  In  parks  and  large  gardens."      {Meyer.) 

19479.  ACTIKIDIA    S0I.OUIKTA    (?). 

From  the  mountains  near  Okyansky.  "(Nos,  SS5  and  566,  Oct.  8. 
1900.)  A  tall,  climbing  actlnldla,  )>roducing  allver-tlnted  leaves  among 
Its  masses  of  foliage."     (Afc^er.) 

19480.  juRcns  sp.  Busb. 
From  near  Vladivostok.    "(Nos.  657  and  568,  Oct.  6,  lOOB.)     A  rush 

growing  on  rather  dry  ground.  Seems  to  be  a  very.  gooA  one  for  matting 
manufacture.  If  so,  could  probably  be  grown  In  ordinary  Helds  for  this 
purpose  and  would,  as  such,  do  away  with  all  the  dlfflcultlea  connected 
with  the  culture  oC  wet-land  ruahes."     (if ever.) 

18482.    TmrtcTntf  tulgabe.  Wheat. 

From  Hlston,  Cambridge,  England.  Presented  by  Prof.  R.  H.  Blffen,  of  the 
Cambridge  XJaiveralty  Agricultural  Ex|>eriment  Station,  through  Prof, 
N.  B,  Hansen.    Received  November  1,  1906. 

19484.    Celtis  rhahnifolia.  Cambedoo  stinkwood. 

From  Cape  Town,  South  Africa.  Presented  by  Sir.  E.  Hntchins,  Con- 
servator of  Forests  at  Cape  Town,  through  Prof.  A.  V.  fltubenrauch, 
Berkeley,  Cal.  Received  at  the  Plant  Introduction  Garden,  Cblco,  Cal., 
December  2,  1906; 


19486.     Amdropogon  rvfus. 


19486.     Cannabib  sativa.  Hemp. 

I,  of  the  Agrlcul- 

ThlB  seed  is  the  first  generation  from  Manchurlan  hemp  seed  produced  In  the 
district  of  Shlnmlntong,  some  200  miles  southweHt  of  KIrin  Province,  and  was 
grown  from  8.  P.  I.  No.  18632  at  the  Agricultural  Exi>erlment  Station,  Lexing- 
ton, Ky.,  during  the  season  of  1006.  The  original  seed  from  wlili'h  this  seed 
wRs  grown  was  received  Uay  20,  1906,  from  the  Yokohama  Nursery  Company, 
Yokohama,  Japan. 
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19488,    Cananqa  odorata.  Ilang  Hang. 

Prom  Hacienda  Malnnu,  near  Uagan,   Isabela,   P.  I.    Presented  by   Mr. 
George  P.  Ahem,  Director  o(  Forestry,  througb  Mr,  David  Falrchlld. 
Beeeived  December  1,  ]006. 
(See  S.  P.  r.  No.  20908  for  remarks.) 

19488.    Pbunds  armbniaca.  Apricot. 


"(No.  266n.)  Seed  of  the  common  wild  apricot,  which  grows  all  ov^  the 
mountains  near  Kwang-nlng.  The  nntives  use  the  seeds  In  gWlng  some  flavor 
to  the  water  In  which  they  boil  certain  cakes,  but  they  say  the  seeds  are  qnlte 
poisonous."      ( Meyer. ) 


19493  to  18496.     Gladiolus  spp. 


Bulbs  of  wild  species  for  use  in  hybridization  experiments  being  conducted 
by  Mr.  T.  H.  Kearney. 

18493.    Gladiolus  dbacocephalds. 

19494.  Gladiolus  fubpubbo  i 

19495.  Gladiolus  seuetuu. 

19496.     Ikdigofera  arrecta. 


19497.  DiosPYRos  viroiniana.  Persimmon. 
From  Blalrstown,  Md.    Presented  by  Mr.  W.  S,  Swart    Received  Novem- 
ber 27,  1906. 

Cuttings  of  a  seedless  variety. 

19498.  Clebodendron  foetidum. 

Prom  WOnsan,  Korea.     Presented  by  Mr.  C.  F.  S,  Bllbrongb.     Received 

October  22,  190C. 

"  Seeds  of  a  shrub  from  which  the  Koreans  mabe  their  far-famed  paper. 

This  Is  a  very  hardy,  handaome  shrub  and  will  grow  from  Puttings,  seeds,  or 

root  sets  up  to  alKtut  20  feet.    The  Koreans  macerate  the  bark  In  hot  water  to 

a  pulp  and  from  the  proceeds  make  a  very  strong  paper."     (BUbrough.) 

(Probably  the  same  as  S.  P.  I.  No.  12768.) 
19489.    Leccadendron  ARGRNTEtTH.  'SllveT  tree. 

From  Cape  Town,  South  Africa.  Presented  by  Mr.  J.  Wm.  Lister,  Acting 
Chief  Conservator  of  Forests,  Deiwrtment  of  Agriculture.  Received 
December  1,  1006. 


(See  8.  P.  I.  Nos.  755G,  8317,  and  0633.) 
19500  and  19601. 


1S500.    Gltcybrhiza  a 


"  The  licorice  grows  wild  and  Is  largely  exported  to  America,  chiefly, 
I  believe,  for  sweetening  tobacco  and  possibly  for  mixing  wttlt  porter." 
{Tyler.) 
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19500  and  18601— Continued. 
19501.    Rdbia  tinctobum. 

"  The  madder,  ns  you  know,  prodncee  tbe  red  color  used  In  Persia  for 
dyeing  the  wool  of  which  the  red  of  the  carpets  Is  woven.  I  have  a  little 
rug  In  mj  house,  upward  of  a  hundred  years  old,  of  this  dye,  which  Is 
OH  hrlfcbt  now  as  when  tt  was  first  woven.  The  Turkey  reds  were 
originally  dyed  from  this  root."     (Tyler.) 

19602.  Abpabagus  schobebioideb. 

From  Tokohania,  Japan.    Received  through  the  Yokohama  Nursery  Com- 
pany December  I,  1006. 
Imparted  for  experiments  in  the  breeding  of  disease-resistant  asparagus. 

19603.  AVZNA  FATUA. 

Prom  Ispahan.  Persia.    Recelred  thrnngh  Mr.  John  Tyler,  U.  S.  vice  consul 
genera],  Teheran.  November  13,  1906. 
"  Seed  found  Krowlnt;  wild  in  the  province  of  Ispahan,  about  270  mltea  from 
Teheran,  Persia."      (Ti/fci.) 

19604.  CiTHus  DEcuMANA.  Pomelo. 


19605.    Cbltis  AC8TBALI8.  Hackberry. 

From  Tunis;,  Tunis.    Presented  by  Mr.  L.  GuillocUon,  Director  of  Agricul- 
ture.   Received  December  4,  190C. 
■■  One  of  the  best  avenue  and  shade  trees  in  use  in  North  Africa  and  Portugal." 
(Fairchild.) 

19606  and  19607.    Trifoudm  soaveolens.  Clover. 

B^m  nort: 
Irrlgatlo 

19S0e. 

Daur  Shaftal.  "  This  variety  comes  front  the  TochI  Valley,  where  It  Is 
commonly  sown  during  the  month  of  Seplemher  and  gives  three  cuttings 
of  hay  after  December.  Thla  is  probably  one  of  the  upright  forms  of 
Triffilium  repcns.  similar  to  the  one  grown  In  the  Po  Valley,  of  northern 
Italy."     (ScofielA.) 

19507. 

Far»i  tthaftal  (Persian  clover.)     "  This  seed  was  obtained  from  Pannu 

(or  Kdwardesabad ) .    No  cultural  notes  accompanied  Ihls  sample,  but  It 

Is  believed  to  be  similar  to  the  Daur  SKaftat."     {Scoftcld.) 

"  Tbis  species  has  been  somewhat  niuirlngly  cultivated  In  KuroiH<an  gardens 

on  account  of  Its  fragrant  |)ale-roae  flowers.    The  seed  sometimes  occurs  as  an 

impurity  In  alfalfa,  and  when  thus  sown  with  alfalfa  In  tbe  fall  has  been  found 

t"  withstand  the  winters  at  Washington,  D.  C,  perfectly.     It  Is  jKMialble  that 

tbia  clover  will  be  found  useful  for  sowing  In  the  late  summer  or  early  fall, 

after  the  nianner  of  crlniaciu  clover.     It  shows,  however,  a  great  tendency  to 

lodge  badly  on  account  of  the  weak,  hollow  stems."     (C,  V.  Piper.) 


4T013— BuL  132- 
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19608  to  19511.    MuBA  spp. 


19509.  Mdba  iiABTiNL 

19510.  Mdsa  bhmiocl&uys. 

19511.  MosA  1 


19512.    HoBDEUH  HEXAsnonnM.  Six-row  barley. 


}  be  an  excelleut  pro- 

19613  and  18614.    CAPaicuM  annddm.  Bed  pepper. 

From  Tientsin,  Chloa,    Received  tbrough  Mr.  T.  N.  Ueyer,  agricultural 
explorer,  April  23,  1906. 
19513. 

A  large,  ahort-podded  variety. 
19B14. 

A  long,  narrow-podded  variety. 

18616.    Asparaodb  acdtifolius. 

Re- 

"1  have  continually  been  on  the  lookout  (or  seedlings  of  Agparaout  acutf- 
foUttS  h.,  tbe  native  species  bere,  tbe  tender  sboota  of  wblch  are  eagerly  gath- 
ered as  a  delicacy,  but  the  plant  is  rather  scarce  In  the  little  wovd  belonglag 
to  me,  and  It  is,  I  believe,  Imgiosstble  to  transplant  It,  at  lenst  when  it,  as  here, 
grows  In  the  rocks,  sending  Its  flesbj  roots  deep  Id  the  fissures.  Young  plantH 
are  exceedingly  scarce,  as  are  tbe  seeds,  and  then  It  seems  even  the  few  seeds 
produced  are  destroyed  by  Insect  enemies. 

"  I  nearly  gave  up  the  hope  of  finding  young  plants,  and  then  going  through 
tbe  iwt  cultures  1  came  on  a  plant  which  was  growing  In  a  pot.  I  bave  always 
given  orders  to  save  seedhngs  of  this  species  when  found  working  In  tbe  ground, 
and  It  must  be  such  a  plant.  Thus  It  has  come  that  at  last  I  have  had  the 
great  pleasure  of  being  able  to  send  you  plants  undoubtedly  true  to  name. 
Perhaps  you  are  right  that  even  all  the  young  seedlings  I  sent  are  also  A. 
ueutifoliu*,  though  I  thought  they  were  not."     iPro»ckowgkji.) 


19617  to  19621. 


19617.  Afnaopooon  sobuiium.  Sorshuni, 

19S18.  ANDBOPoooN  soBOHUM.  Sorffhum. 

19510.  CicEK  ABitTTiNuu.  Chick-pea. 

19520.  ViciA  FABA.  Hone  bean. 

19521.  Tbiooneu-a  foenuu.obaeci;m.  renupreek. 

18623  to  19631. 

From    Manchuria.    Korea,    and    eastern    Siberia.    Received    through    Mr. 
F.  N.  .Meyer,  agricultural  explorer.  December  1,  1006. 
A  collection  of  seeds,  cuttings,  and  plants,  the  latter  distinguishable  from 
the  seeds  by  tbe  absence  of  the  letter  "  a  "  following  Meyer's  number. 
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196S3  to  19631— Continued. 

19523.  JDRCOB  Bp.  Busb. 
From  nortbeni  Korea.    "(No.  472a,  Sept.  2,  J»OB.)     Reed  of  a  JiinniB 

found  ({rowing  In  ii  wet  ditcli:  lookB  like  J.  effusun.  but  line  longer,  more 
slender  leares.  Pratwbly  very  valuable  In  matting  inanufactnre.  Will 
grow  very  far  nortb,  ae  tbe  climate  berc  la  pretty  cold  In  winter.  Sow 
under  glass  on  wet.  peaty  soil."     (Mci/er,) 

19524.  Jdhcds  Bp.  Aaeh. 
From   near   Novo    KiowBk,    Siberia.     "(No.   473a,   Sept.   10,   1906.)     A 

Jnncufi  witb  slender  leaves  growing  to  be  B  yard  long;  found  on  salty, 
marsliy  laud.  May  be  valuable  for  matting  manafacture.  Sow  tbe  same 
as  No.  472a  (S.  P.  1.  No.  19523)."     (i/cj/er.) 

10525.    SciBPDS  ap. 

From  near  Hunclian,  Mancburla.  "<No.  474a,  Sept.  9,  1906.)  A  very 
lal!  SclrpuB  wltb  leaves  4  to  5  feet  long;  found  ua  marsby,  peaty  land. 
Sow  the  same  as  No.  472a."     (d/cirer.) 

19526.  JuHcus  sp.  (?).  Busb. 
From   Dorthem    Korea.     "(No.    47fJa.    Sept.   (t.    iOOG.)     A    Jnocus-llke 

plant  found  growlDg  In  uinddy.  snbmergetl  places.  rn>bably  too  sbort  for 
matting  manufacture,  as  It  grows  only  about  a  foot  tall.  Sow  tbe  same 
as  No.  472a."     (Jfej/er.) 

19527.  8AI.1Z  ^.  Willow. 
From  the  mountains  of  northern  Korea.     "(No.  E>29,  Sept.  1.  1906.)     A 

very  flne,  valuable  wDlow.  being  an  oruumental  tree  us  well  as  a  lumber 
producer.  Attains  a  heiglit  of  from  80  to  100  feet.  When  young  tbe 
berk  Is  white  coated  like  Eucalyptus  ptobulus;  when  old  it  becomes 
abaggy  and  can  be  torn  oft  In  strips.  Seed  sent  under  No.  4(t3a  (S.  P.  I, 
No.  20128),"     (Meyer.) 

19525.  ACTINIDIA  KOLOMIKTA    (?). 

From'  the  mountains  of  northern  liorea.  "(No.  5.TO,  Aug.  24,  1906.) 
Cuttings  of  an  Actlnldia  having  red  and  rosy  colored  leaves.  This  is  a 
very  ornamental  climber,  some  of  the  leaves  rem^lniug  light  green,  while 
others  are  wholly  or  partly  colored."     (Jfej/er.) 

19529.  Piitrs  KoaAiEnsis.  Pine. 
Young  trees.    From  the  forest  of  Bo-tau-shan.  nortbeni  Korea.    "(No. 

533,  Aug.  24, 194K!.)  A  pine  having  bluish  green  foliage  and  bearing  heavy 
cones,  which  contiiln  edible  seeds.  This  pine  attains  a  height  of  over  150 
feet;  produces  excellent  lumber,  making  clean  stems  of  100  feet.  May 
be  of  use  for  forestry  or  iwrk  purposes  in  tbe  colder,  molster  regions  of 
the  IJnlted  States.  Cones  sent  under  No.  a^3a  (8.  P.  I.  No.  200SU>." 
(Ucyer.) 

19530.  Larix  sp.  Larch. 
Young  trees.     Fnini  the  forest  of  Ro-tau-shaii.  northern  Koi-ea.    "(No. 

&34,  Aug.  24,  19(Xt.)  A  larch  gn>wlng  to  enormous  dimensions,  the  trunk 
of  some  specimens  being  4  feet  in  diameter  '5  feet  above  the  ground  and 
over  160  feet  tall.  Produces  excellent  lumber.  May  be  of  use  for  for- 
estry purposes  and  in  parks  In  tbe  colder  regions  of  tbe  United  Statea." 
lilei/er.) 

19531.  POPULUS  sp.  Poplar. 
Young  tree.    From  the  forest  of  Bo-tan-sban,  northern  Korea.    "(No. 

536,  Aug.  25,  1900.)  A  poplar  wltb  large,  elliptical  leaves,  of  which  the 
upper  side  Is  somewhat  silvery.  Grows  to  be  a  stately  tree  over  100 
feet  tall.  Is  used  by  the  Koreans,  when  hollowed  out,  for  making  canoes 
and  barrels.  Of  nse  as  a  forest  and  park  tree  In  the  cooler  [larts  of  the 
United  States:  likes  a  moist  soil  and  thrives  ou  sandy  flats  better  than 
Id  a  rocky  altuatton."  XMet/er.) 
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19532  to  18643. 

From  VahiUil,  Samara  Government,  Itiisslti.  Presented  by  Mr,  Vaelll  8. 
Bogdon,  director,  KoHticbev  Agricultural  Ex|)erlment  Station,  tlirougb 
Prof.  M.  Ilolenkiii.  directur.  Moscow  Botaiilcnl  (iardeiin,  Moscow,  ItiisBia. 
Received  December  12,  1906. 

18532.  Glyceria  dibtars.  19S39.    Agbopybon  uesbbtobuu. 

18533.  Fbstuca  ovina.  (Xo.3.) 

19B84.    Mbdicago  fat^ata.  18540.    Aubopybon  desebtobuu. 

18536.     Poa  bulbosa  vivipaba.  (No.4.) 

18536.  aobopybon  cbistatum.  18541.    aobopybon  debebtorum. 

18537.  ACEOPYBON    DESBBTOBUM.  ( NO.  5. ) 

(No,  1.)  19542.  AoBOPYBon  triticedu. 

1853B.    Agboptbon  dbsebtobuu..  19543.  Aobopybon  bepenb. 

(No.  2.) 
19644  to  18647.     Phoenix  dactylifera.  Date. 


Date  seeds  for  propagating  seedling  date  orcbards  lii  tbe  Soutbwest. 
19544.     Burdl.  19546.     KhanaizL 

19645.     Bumi.  19647.     Naghal. 

19548  and  18648.     Hordeum  distichvm.  Barley. 

From  Wordaley,  Stourbridge,  England.     lieceh'ed  tlirough  Edward  Webb  & 
Sons,  November  14,  1906. 
1945B.     WebV»  Kincer  ClicvQiin: 
19549.     Webb-n  Sew  Burton  Malting. 

18560  to  19663.    Lilil'M  i^pp,  Lily. 

From  Sbangbal,  Cblna.    I'resenlwi  by  llev.  J.  M,  W.  Fnmbatn,  D.  D.    He- 
celved  December  18,  1SK«. 

19650.     (Bulbs.)  19551.     (Seed.) 

"  This  lily  grows  (I  or  7  feet  bigh  and  bears  a  beautiful  cream-colored 
Hower  resembling  wbat  I  bavc  beard  called  tbe  Japan  lily;  ten  or  more 
flowers  In  one  bead."     (Farnliam.) 

19552.     (Bulb.)  19653.     (Seed.) 

"  Tbin  Illy  came  up  In  tbe  spring,  looking  noiiiewhat  like  a  very  large 
bean  plant,  witb  two  leaves.  It  grew  to  be  3J  fe<'t  tall.  Tbe  leaves, 
tblck  and  large,  were  not  opposite.  IiOtig  liefore  it  bloonietl  a  bud  a[>- 
]>eare<l,  wblcb  gradiiully  developed  and  Anally  opened,  revealluK  4  buds. 
From  being  erect,  they  began  to  turn  down  after  tbe  manner  of  tbe  Japan 
lily  (?),  and  wben  horizontal  tbey  bloomed.  Kacb  flower  bad  5  petals 
6  incbes  long;  S  stamens.  Tbe  stalk  was  oue-balf  Incb  In  diameter.  Tbe 
petals  wblte,  wItb  a  [latcli  tbrongb  tbe  middle  2  incbes  lon^  and  tbree- 
fourtbs  Inch  wide,  reddish  brown  or  claret  color.  Some  of  tbe  leaves. 
Including  stem,  were  10  Incbes  long  and  5  Incbes  wide.  Tbe  llowers  were 
fragrant  and  bad  tbls  peculiarity — tbe  i  lower  i>etals  were  like  b  tul>e 
or  bos,  tbe  upper  one  resembling  a  cover  or  lid."     {Farnliam.) 

18664  to  18567. 

Received  from  Baron  J.  Manner- 
purpose  of  testing  "t  tl»e  Agricultural    Experiment 
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19664  to  19657— Conti lined. 

195M.     BkassiCa  Rafa.  Turnip. 

Petroteaki  Rumiian.    "la  provlns  reiiistnnt  In  AMiikn  to  tbe  turnip  root 
maggot."     it'airchUd.) 

19555.     Bbassica  bapa.  Tnmlp. 

QraUchet!*  RuaHan. 
ISS56.    Secale  rEREALE.  Kre. 

From  nortbern  Sw^en. 
19557.    HoBDEUM  vuLOABE.  Barley- 

Fr«m  northern  Swe<lpn. 
19661  and  19562.     Crambk  maritima.  Sea  kale. 


1S561. 

Irory  White.    Plants. 
19562. 

Plnnts  of  ordlnnry  sea  knle. 
For  genenil  dlxtrlbutlon  In  an  pndenvor  to  popiilnrlze  tbU  (lellclons  vegetable. 


19663  to  19666.    Rhei'm  »pp. 


Received   throtigU  Tlie  Cooperative 


19563.  KHEUU    COLLIfllANUM. 

19564.  Rhrcu  euodi. 
19566.     Rheum  undulatum. 

Imported  for  «io|)enitlve  liybrldizing  ex  perl  men  tn, 

19667.    RuErM  hyb.  lUiubarb. 

From  Paris.  France.     Received  Ibmiigh  Vllmorln-Andrleoi  ft  Co..  Decem- 
ber 22,  1000. 
nvbride  Florentiit.     (See  note  to  preceding  number.) 

19S68  to  19571.    Zea  mats.  Corn. 

From  Budapest,  Hungary.    Received  tbrongb  Mr.  F.dmiind  .MButhner,  May 
1,  1906. 
Four  varieties  of  Indian  corn,  an  follows: 

19565.  Piffnoletlo.     (No.  17tt.) 

19569.  Cinguantina.     (So.  177.) 

"Promising  (or  soufbem  4'iilitornln  and  Ariaoiin."     (Fnirrliild.) 

19570.  Bse'kclu.     (No.  ITS.) 

19571.  AlGtuth.     (No.  170.) 

19576  to  19579.    Musa  sArtE^-ruM.  Banana. 


19576.  19578. 

Platano  Macho.  Ciialro-racimoa. 

19577.  19879.  _^-,^-j 
Hamakua,  Congo  Panzenk 


88  seedb  and  plants  imported. 

18681.     Rheum  i'almatiim  tanghi'iticitm. 


Imported  for  cooperative  work  In  bfbrldlslDg  cxperlmeDtB. 
1968S  to  19586.      Solanum  tuberosuh. 


19S84. 

Charter. 
19585. 

not. 


19686.    Iris  obtusifoua. 


PlRDta  Imported  (or  cooperative  eiperlments. 
18584  to  19696.     Eicincs  communis.  Castor-oil  plant. 

From  Moyobamba,  Peni.     Pres«ited  by  Mr.  Seratln  Fllomeno,  November 
12,  1906. 
Three  types  of  seed  dIfitlDsiilahable  as  lo  color  and  size. 

19597  to  19606. 

From  enatem  Siberia.    Received  tliroiicb  Mr.  Frank  N.  Meyer,  aKrlciiltiiml 
explorer,  Jantiary  3,  litOT. 
A  collection  of  plants  ami  cnttlngs,  as  follows: 

19597.    JuNCL-s  Bp.  Bush. 

From  near  CKernlgowka.  Siberia.  "(Nob.  5B9  and  500,  Oct.  22,  1906.) 
A  rush  growlug  in  moiBt  BltUBtlona  on  black  peaty  soil.  Can  be  grown 
In  moisture- retaining  soil  without  bavlug  to  be  Qooded  like  tbe  matting 
rushes  In  southern  China.  Seems  to  be  well  adapted  for  matting  manu- 
facture."    (J/ci/er.) 

1959S.     Salix  sp.  WUlow. 

From  near  Iman,  Siberia.  "(Nos.  561  and  562,  Nov,  1, 1906.)  A  broad- 
leaved  willow  growlDK  to  be  a  tall  bush  or  small-sized  tree;  leaves  some- 
what hirsute.  The  brnnches  of  old  trees  assume  a  somewhat  drooping 
habit.  Is  probably  Salfr  caprea.  Of  use  tis  a  park  shrub  or  tree, 
especially  on  dry,  poor  soils."     (Jicyer.) 

19599.  Saliz  sp.  Willow. 
From  iJike  Hankn,  Siberia.    "(N'o.  5G3,  Oct.  29. 1906.)     A  small-leaved 

willow  growing  In  water  15  feet  deep  ami  having  Its  main  roots  near 
the  shore  but  sending  out  long  shoots  toward  the  deep  water.  The  shoots 
stool  out  again  and  form  floating  bushes  between  the  lotus  leaiea  or  the 
smaller  bodies  of  water  connected  wltb  the  lake."     (Met/er.) 

19600.  ViTis  AUCBENBI9.  Wild  grape. 
From  the  mountains  near  Czemlgowka,  Siberia.    "(Nos.  564  and  565, 

Oct.  23,  1900.)  A  variety  bearing  very  large  leaves;  of  use  as  a  stock 
plant  In  cold  climates  for  large-fruited  varieties,  and  is  possibly  capable 
of  sufficient  improvement  to  give  the  world  a  perfectly  hardy  grape  of 
the  Vinlfera  type.    An  Inferior  wine  Is  made  from  the  berries."    (l/eyer.) 
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18697  to  19e06— Continued. 

lOeOl.    Saliz  ap.  Willow. 

From  Knorrtnk,  Siberia.  "(No.  566,  Oct.  29.  1906.)  A  busby  willow 
maklDg  long,  Btralght  shootB.  Grows  on  moist,  peaty  soil  aad  la  well 
fitted  for  basket  maklttg;  bas  been  planted  by  tlie  Russlaiis  along  some 
of  the  river  banks,  but  Is  appareutly  not  the  beet  kind  of  willow  for 
bank-binding  purposes."  (Meyer.) 

1960S.      SCHIZANDBA  CHINBNSI8. 

From  Merkoechofka,  Siberia.  Cuttings  and  seed.  "(Nob.  SeOa.  S67, 
and  568,  Oct.  25, 1906.)  A  climber  bearing  long  nicemea  of  scarlet  berries 
which  are  edible,  though  not  very  good.  The  plant  can  bo  used  as  a 
graceful  vine  for  trellis  work  and  for  porches."     (Mej/er.) 

19603.  Malub  UALva.  Apple. 
From  Khabarovsk,  8i1>erla.    "(No.  S69.)     A  small,  red-colored  apple; 

withstands  the  cold  and  dronghte  In  Khabarovsk  very  well.  Called  in 
Russian  Reinetka  apple,  but  it  is  of  Chinese  origin.  Obtained  from  the 
garden  of  Gen.  M.  Vedensky."     {Mesier.) 

19604.  Ptbus  sinensis.  Fear. 
From  Khabarovsk,  Siberia.     "<No.  570,  Nov.  6,  1906.)     Scions  of  an 

Improved  form  of  P.  uMvriengit.  the  wild  pear  here ;  obtained  from  the 
garden  of  Gen.  M.  Vedensky."     (Meyer.) 

19605.  Pbdnus   ap.  Plum. 
From  Khabarovsk,  Siberia.    "(No.  5T1,  Nov.  6,  1906.)     A  yellow  plnin, 

said  to  be  of  good  flavor,  growing  vigorously  In  the  rather  unfavorable 
climate.    Obtained  from  the  garden  of  Gen.  M.  Vedensky."    (Meyer.) 

18606  and  19607.    Cuminum  cymindm.  Cumin. 

From  Malta.  Presented  by  'Dr.  J.  Bojg,  curator,  San  Antonio  Gardens. 
Received  December  27,  1906. 

"  Samples  of  the  best  variety  of  cumin.  Kcmmun  hla  sufa,  i.  e„  cumin  with- 
out wool.  Cumin  has  been  grown  In  Malta  Rlnce  time  imuiemorlal.  In  Geof- 
froy's  Materia  Medlca,  published  In  Venice  In  1742,  it  la  stated  tbut  cumin  in 
Mellla  insula  copioge  terilitr;  Indeed,  until  recently  It  was  not  grown  anywhere 
else  In  the  Mediterranean,  A  peculiarity  well  worth  mentioning  Is  that  cumin, 
although  very  largely  grown  In  Malta,  la  never  used  by  us  In  any  way  whatever, 
although  we  almost  dally  make  use  of  anise  seed,  wild  fennel,  and  caraway 
seed  as  condiments  and  for  sweetmeats.  Cumin  is  grown  only  to  be  exported 
to  the  continent,  mostly  to  Hamburg,  Germany.  The  price  of  cumin  in  ordinary 
years  varies  from  £2  to  £3  per  kantar  (Maltese  hundredweight  of  100  rotolo  = 
175  pounds).  But  this  year,  1906.  the  price  has  gone  up  to  £7  per  kantar,  said 
to  he  owing  to  the  failure  of  the  crop  in  Morocco.  Cumin  Is  used  In  Germany 
and  Holland  for  the  manufacture  of  some  kinds  of  liquors  and  for  flavoring 
diahes  and  pastry, 

"  Cumin  Is  sown  toward  the  end  of  March  or  beginning  of  April  and  the  crop 
Is  ready  toward  the  15tb  of  June,  When  It  Is  about  1  Inch  high  gangs  of 
women  are  employed  witli  small  hoes  who  squat  on  the  cumin  and  proceed  to 
scratch  the  soil  around  it  and  to  remove  the  weeds.  They  trample  and  bruise 
the  cumin  so  much  that  It  la  a  sorry  sight  to  see  a  fleld  of  cumin  jusC  tilled,  but 
the  cumin  seems  to  enjoy  this  treatment,  and  In  a  fortnight  the  bruised  plants 
form  into  bushy  balls  of  the  deepest  green,  thickly  set  together  and  covered  ail 
over  with  umbels  of  smnll  purplish  flowers. 

•■  We  have  two  varieties  of  cumin,  or  rather  the  type  and  Us  variety.  The 
typical  cnmlu  has  the  fruit  or  seed  covered  with  longlah  downy  hulra;  the 
variety  Ma  fufa  Is  without  hairs  and  is  much  less  subject  to  mildew  than  the 
type.  This  la  probably  eiphilncd  by  the  fact  that  the  dew  Is  retained  by  the 
hairs  of  the  fruit  and  the  growth  of  the  fungus  la  favored.  Both  varieties  are 
always  found  more  or  less  mixed,  as  the  beardless  variety  has  a  tendency  to 
revert  to  the  t7pe,  but  to  check  the  mllpew  our  agriculturists  are  careful  to 
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discard  as  mncb  as  possible  Tlie  bearded  fruit.  The  iireeeiice  of  bcnrded  seed 
does  not  affect  the  price  of  tbe  eniii.  Cumiii  is  Ilttte  subject  to  diseases,  much 
less  so  tban  anise,  wbicli  Is  also  luucb  grown,  but  In  moist  springs  Is  very 
liable  to  fall."     {Borg.) 

19608  to  19610.    CiTBUs  spp. 

From  Glen  Saint  Mary,  Fla.     Propagated  by  Mr.  G.  I,.  Taber  for  distribu- 
tion by  the  Office  of  Seed  aud  Plant  Introduction  and  Distribution.    Num- 
bered January  5,  la07. 
Hybrid  pltrus  frnlta  iieveIoi)eii  by  Dr.  II.  J.  Webber,  In  charge  of  the  Depart- 
ment Plant  Breeding  Laboratory. 

19608.  Citrus  tbifoliata  X  aubantium,  Cltranjre. 
Rvsttc.     (P.  B.  No.  783.)     Budded  on  Trlfollatii  stock. 

19609.  Crraus  tbifoliata  X  aubanticm.  Citrange. 
Colman.     (P.  B.  No.  772.)     Budded  on  Trlfollata  stock. 

19610.  CiTUBS  NOBtLis  X  ATJBANTIUM.  Orange. 
Thornton.     (P.  B.  Thornton  No.  5.)     Budded  on  rough  lemon  stock. 

19611.  Garcinia  uangostana.  Mangosteen. 
From  Bultenzorg.  Java.    Presented  by  I>r.  M.  Treub,  director,  Deiiartment 

of  Agriculture.     Received  January  5,  1007. 
Seed. 

19612.  Impatiens  oliveri. 

From   Kew,    EnglaTid,     Presented   by    Dr.    David    Prain,    direelor.    Itnyal 
Botanical  Gardens.     Received  January  Si,  1907. 
Seeds  Imported  for  breeding  e.tiftrimentfi. 

19616.     Lagenaria  vulgaris.  Oourd. 

From  Cape  Town,  South  Africa.  Presented  by  Hon.  Horace  I.ee  Waslitng- 
ton,  consul-general.    Received  December  20,  1800. 

"Within  tbe  past  five  years  there  baa  come  into  very  general  use  In  South 
Africa  a  pipe  made  from  the  calabash.  Pipe  smokers  who  have  used  this 
calabash  pipe,  practically  without  exception,  say  that  It  gives  a  Ki>ecial  softness 
of  flavor  that  pli>es  of  no  other  material  offer.  I  believe  this  to  be  so  and  that 
the  demand  for  siich  a  pipe  la  the  .\merlcan  market  n-ould  be  very  large,  for 
as  soon  as  the  pipe  becomes  known  it  will  be  appreciated.  To  be  of  beneflt  to 
the  fullest  extent  the  calabash  should  be  grown  at  home. 

"  Creat  difficulty  Is  ex[>erlenced  in  securing  the  seed  here.  The  farmers  are 
sometimes  suspicious  and  boll  the  seed,  and  In  any  event  it  is  not  readily 
obtained.  The  calabash  pipe  industry  is  proving  a  \ery  remnnerative  one  here 
In  Cape  Colony,  both  to  the  growers  of  the  calabash  anil  those  engased  in 
making  it  into  pii>es,  and  also  to  the  retail  sellers.  It  grows  in  certain  sec- 
tions of  CajJC  Colony  with  little  difficulty,  hut  seems  to  demand  a  very  hot  and 
dry  climate  with  rain  at  the  right  season  of  the  year  to  reach  perfection.  The 
CHr^■ed  stem  end  of  the  vegetable  forms  a  light  and  aiiproitfiate  shajw  for  pipes. 
It  colors  like  meerschaum  and  can  be  highly  polished.  The  life  of  one  of  these 
pl|)es  Is  about  that  of  a  French  briar  wood  pli*.  The  usual  lining  Is  plaster  of 
parls,  called  by  the  trade  "meerschaum.'  A  cheap  grade  ts  lined  with  tin. 
These  pipes  sell  for  from  ?1  to  $02,  according  to  the  type  of  finish.  Pipe  mount- 
ing and  fitting  being  cheaper  In  England  than  here,  large  shipments  are  made 
to  England  for  mounting  aud  returned  here  for  sale. 

"The  industry  is  being  crlpplwl  here  by  the  growers  refusing  to  sell  the 
seeds  of  tbe  calalMsh.  It  is  extremely  difficult,  as  stale<l  above,  to  obtain  then) 
from  any  source.  The  crop  last  year  was  estimated  at  (iO.OOO  aud  this  year  at 
about  l.W.OOO,  but  next  season's  prospects  are  not  so  good."     (lVfl«A(nff/on.) 

"This  can  be  grown  suci-essfully'ln  the  Southwest,  and  gourds  have  been 
matured  in  Maryland  from  which  beautiful  pipes  were  made."     (FaircMld.) 


july,  1006,  to  december,  1907. 
19617.     Canavalia  obtisij-oua. 


"(No.  07.)  Beans  growing  od  tbe  beaoh  in  Mind  wet  with  salt  water  from 
time  to  time.  A  creeping  plant  with  ascending  stems  IS  Inches  to  2  feet  tall ; 
blossoms  pinklsb  purple.  Cattle  eat  tbe  leaves  readily.  Tbe  plant  binds  well 
Bbifting  sands  close  to  sea  water."     tBcnton.) 


19618.     LuFFA  sp. 


(Benton's  Xo.  DS.) 

19619.  Antigonon  leftopus.  Mountain  rose. 

From   I'oona,    Bombay   Presideiu-y,   India.     Received   tbrough   Mr.   Frank 
Benton,  apicultural  Investigator,  December  20,  1900. 
"<N'o.  100.)     Seed  of  a  very  ornnmentnl  climbing  plant.    Produces  a  pro- 
fusion of  beautiful  delicate  pinic  bloxsoms  in  brnricbing  racemes;    commonly 
cultivated  in  parts  of  India:  also  conmion  in  Manila  and  otber  parts  of  the 
Pbllipplnes  as  a  iwrcb  cover.     KiHinisb  name,  CaHenii  de  Amor."     ilipnton.) 

19620.  HEnYCiiinM  coccinelm  (?). 

From  LumdinK,  Assam,  India.  Received  through  Mr.  Franic  Benton,  api- 
cultural 1  n vest iipi tor,  December  21),  litOO. 
"(No.  101.)  Reed  of  a  herbaceous  plant,  12  to  IJS  feet  tall,  found  erowlng  on 
the  edue  of  a  marsh.  Leaves  ulteruate.  about  l.T  Inches  long,  lanceolate-linear, 
pointed:  blossoms  In  terminal  rncemes,  each  blossom  retiembling  a  small  pluk 
lily;  quite  ornameatal;  seed  iiods  size  of  hazelnut,  black  when  ripe;  seeds 
numerous,  small,  black."     {Benton.) 

19621.  Oi't'NTiA  sp.  Tuna. 


Seedling  plants  grown  from  seed  collected  by  Dr.  Griffiths  June  10,  1904 
(Nos.  6520  and  K>30),  at  Alonzo,  Mexico,  and  [iroiwgaled  In  tbe  Department 
greenhouse. 

19622.    Phyllo8t.vciiys  mitis.  Bamboo. 

From  Nagasaki.  Japan.    Becelved  through  Mr.  John  H.  Tull,  special  agent, 

January,  1907. 

"  Young  plants  of  tbe  J/oso  variety,  which  Is  the  largest  variety  growing  near 

Nagasaki.    These  [itants  were  imrcitesed  from  a  farmer.  Mr.  Galchiro  Komorl, 

1313  Tagami  village,  and  I  know  them  to  be  genuine,  as  I  saw  them  dug.  and 

the  roots  were  connected  with  the  large  plants.    The  true  largest  form  Is  hard 

to  dig,  and  unless  some  one  Is  there  wbeu  they  are  dug  smaller  forms  will  be 

substituted,  for  all  UH>k  alike  when  young.    Tagami  village  is  only  a  few  miles 

out  and  very  fine  li.inaboos  grow  there.    One  or  two  thousand  more  plants, 

grown  one  year  In  nursery  rows,  can  be  arranged  (or  at  40  sen  (20  cents)  each, 

if  desired."     {Tall.) 


19630  to  19691.    Malus  spp. 


From  Jamaica  Plain.  Mass.    Presented  by  Prof.  C.  S.  Sargent,  of  the  Ar- 
nold Arboretum.    Received  January  7,  1007. 
A  collection  of  cuttings  secured  from  trees  growing  In  the  Arnold  Arboretum 
for  cooperative  work  with  the  Mississippi  Valley  Apple  Breeders'  Association. 
Tbe  notes  are  those  of  Professor  Sargeut. 
132 
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"if,  sargenii  was  discovered  by  me  la  a  salt  mai'sli  near  Mororan, 
Japao,  In  im2.  It  Is  a  ratber  auall  ahrub,  but  very  ornamental  In 
flower." 

19631.    M.  svLVESTBia. 


1G632.       M.   CBATABOI FOLIA. 

"M.  crataegifoUa,  Bometlmee  called  Cormua,  la  a  rare  Italian  tree." 
19633.     M.  aPECTABiLis  var.     (1C15). 

"M.  gpectalHlU  var.  Is  the  double-flowered  form  of  il.  apectabili«,  i 
known  In  cuitivatlon  and  supposed  to  be  a  native  of  Clilna." 

19684.    M.  zUMi. 


19635. 

-If.  baccata  1h  the  sniall-frulted  crab  of  eastern  Siberia." 

19636.  M.    ATBOBANQUINEA, 

"if.  atroganguiniM  is  probably  a  hybrid  between  M.  toringo  and  U. 
Jloribundn." 

19637.  M.  BACCATA  X  Malvb  (35#fl). 

19038.      M.  PBONIFOLIA  FBUTICO  COCCINEA. 
196SB.      M.  DBHTICULATA    (4627-1). 

19640.  M.  CABHUEBICA  (S833/1). 

"if.  catbmeHca  Is  a  Himalayan  species.  It  la  growing  well  here  and  Is 
Interesting  as  one  of  the  few  Hlmai.iyan  trees  that  flourish  iu  this 
climate." 

19641.  M.    COBONABIA. 

"if.  caronaria  Is  our  common  species  of  the  Eastern  States." 

19642.  M.    BACCATA    SAnOUINEA. 

19643.  M.    SIBIRICA   FBVTICO   COCCIREA. 

19644.  M.  uicBOCABPA. 

19645.  M.  UALUS,  extra  fruiting  rar. 

19646.  M.  scuEiDECiCBKi, 


19647.     M.  BiBUiCA   (!). 

"  Prc^rress,  Ottawa.    Probably  a  baccata." 

1964&      M.   BACCATA   PBDRIFOLIA    <256.t). 

19649.  M.  BivuLABis  var. 

"if.  rivularis  var.  Is  a  very  Interesting  plant,  indeed,  ralsetl  here  from 
seed  many  years  ago  collected  In  Oregon.  It  la  quite  distinct  from  if. 
rivularis  and  gives  some  evidence  of  being  a  hybrid.  It  has  not  yet  i>een 
described  or  named." 

19650.  M.    PBUNIFOLIA. 

Kxtra-red  fruit,    "if.  prvnifoUa  is  a  Siberian  species." 


~.oogIe 
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196S0  to  19681— Contimieii. 

196S1.      M.    ABNOLDIANA, 

"if.  amotiliana  Is  a  seedling  of  If.  florihunda  tbat  orii^nated  In  the 
Arboretum  and  ^Mwa  the  Influence  of  the  blood  of  If.  pruntfolm  by  its 
larger  flowers." 

196SS.    M.  Touneo. 

{Mountains,  Peking;  1708.)  "M.  toringo  is  the  common  north  China 
Bpeclce,  with  both  red  and  yellow  fruits.  Your  No.  19684  is  a  dwarf  form 
of  this  raised  at  the  Arlraretum  from  Chinese  seeds." 

19653.  M.    BACCATA   OBLONGA    (17%).  ' 

19654.  M.  TOBIHOO. 
Yellow  fruit  (37(B  F). 

19655.  H.    PBCNIFOLIA    XAHTHOCABPA. 

19656.  M.  FI.ORIBUNDA. 

"If.  floribunda  IB  probably  a  Chinese  plant,  atthouitb  it  was  introduced 
into  Europe  aud  the  United  States  from  Japan.  It  does  not  appear  to  be 
known  In  a  wild  state." 

19S5T.     M.  BFGCTABiLifi  var.  (450-1). 
1965B.    M.  BiNoo  (4644). 

"if.  rinffo  Is  proitobly  Japanese." 

19659.  M.  BPCCTABILIB. 

19660.  M.  BACCATA  var. 

19661.  M.   BACCATA  X  FLDBIBUNOA, 

19662.  M.  BINOO. 

19663.  M.    BACCATA    AUBAKTIACO. 

19664.  M.  TOBinco. 

Dwarf  variety ;  mountains  neiir  PelduK. 

19665.  M.    BOULABDI. 

r  bylirld,  as  some  authors  he- 
Vest.' 

19666.  M.  BACCATA. 
Var.  Hillend ;  bright  red  fruits. 

19667.  M.  MJtLVB. 
Bright  red  fruit. 

19668.  M.  RiTULABis. 
"  M.  rivularit  is  the  common  wild  crab  of  the  Northwest." 

19669.  M.  MAi-us  (444-1). 

19670.  M.    ASTBACAMICA. 

19671.  M.  MALUa.  (441-2). 

19672.  H.    PBUNIPOLIA    RUBtA   CERASIFOBMIS. 

19673.  Malob  (7)  var. 
Rones  crab   (Ottawa). 

19674.  M.  lOEKBis. 
"If,  ioetiHs  is  the  t.'omn)on  cmb  of  the  Central  West," 

19675.  U.  PBUnrouA  flata. 

^"  DigmzedbyGoOgle 
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18630  to  19691— t'ontinued. 

19676.  M.    ANaUSTIFOLIA. 

•■If.  anguitifoUa  1h  tlie  erab  a|)|ile  of  the  Soutliem  Stntpfi,  gPttliig  north 
Into  Missouri  and  Penney  Ivan  In." 

19677.  M.   BACCATA    MAXIMA. 

19678.  M.  UALua  X  baccata. 

19679.  M.  MA1.U8  a.  pi. 

19680.  M.    MALUS   FASTIQIATA    BICKBS    (53S-2). 

19681.  M.    HALLIAMA. 

"  M.  halliana,  of  which  .1/.  parkmani  Is  a  Byncmym,  In  niso  ChlDene. 
altliougb  it  wan  proliubly  flmt  Intrortuceii  from  Jni«n.  It  Iti  unknown 
Id  a  wild  stale." 

19682.  M.  BACCATA  vnr. 

19683.  M.  NiEBWErasKTANA. 
"  Jf ,  niedteeUgkyana  Is  a  Turkestan  tree  and  probably  a  form  of  the 


Gommoi 

>  apple." 

19684. 

M. 

sPECTABiLia  var.  (766-1). 

19685. 

M. 

BACCAl 

•A  X  TORinoo. 

19686. 

M. 

BINOO 

iNCiSA    (.S636-1). 

19687. 

M. 

KAIDO. 

19688. 

M. 

MALUS 

PENDULA. 

"M.  uCHdufffl  Is  the  weeping  form  of  the  c 

19689.  M.  wNco  8UBLOBATA  (4345). 

19690.  M.    PBUNIFOLIA    MACBOCABPA. 

19691.  Mai-cs  ap.  (TrfKW  Xo.  Ti). 
Araua  cobdata.  Udo. 

From  Japan.    Received  from  Furuya  &  Co.,  Seattle,  Wash.,  January  10, 
1907  . 
Moya*hi.     Plants  of  an  eupectally  vlgorons  strain. 

19693  and  19694.     Solanum  commerboni.  Aquatic  potato. 

From  Burlington,  Vt.     Received  thronRh  Prof.  Wm.  Stnart,  of  tie  Agri- 
cultural Eiperiment  Station,  Januarj-  7,  1907. 
19693. 

'■  Field-grown  tubers  from  stock  of  Rev.  J.  R,  I^wrence,  Middleboro, 
Mass.,  whose  original  stock  came  from  I>r.  Haeckel."     (Sfuari.) 
19694. 

'■  Oreenhouse-grown  tubers  from  stock  secured  direct  from  Dr.  Hneckel 
in  11(04."     l^Stuart.} 

19696  and  19696.    ANOROPonoN  sorghum. 

From  BloemfontPln,  OninBe  River  Colony,  South  Africa.  Presented  by 
Mr.  M.  Stewnrt  (Jaihrnitli,  governmenl  agronomist.  IhrouKb  ITof.  C.  V. 
Piper.    Received  January  14,  1907. 

19695.  Kafir  com. 

■'  Common  Bnr.T  Koflr  com ;  a  white  variety  quite  productive  Mnder 
our  local  conditions;  beli^  somewhat  late.  It  Is  very  drouglit  resisting." 
(G«(ftra«ft.) 
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19606.  Swe«t  aorghum. 

*  Borghnm  taccharatum  supposed  to  bave  been  brought  to  this  country 
by  the  exile  Boere  who  had  been  transiMjrted  to  Ceylon  during  the  South 
African  war.  Unfortunately  I  tan  not  i<[iealt  definitely  oa  thia  variety, 
SB  It  has  not  Imd  time  to  develop ;  however,  the  farmer  froni  whom  I 
obtained  the  xeetl  xpealER  very  higlily  of  It  as  a  bird-proof  Kafir  com; 
that  is  to  say,  that  this  variety  when  erown  benlde  the  common  Boer 
Kafir  com  was  liumune  to  Ibe  ravages  of  birds,  while  the  iocai  variety 
was  almost  destroyed."     {Oalbraith.) 

19714,     Pennisetum  cenchroides 

From  Ootacamund,   India.    PreHeute<l   by  Mr.   R.   I,.  Proudlock,  curator. 
Government  Botanic  Gardens.    Received  January  8,  1907. 
"Tamil  name  Kolei-Kaltei.    This  bthsb  Is  largely  cultivated  in  the  Conicba- 
tore  district  for  the  purpose  of  pasturing  cattle  on.     It  is  considered  to  be  a 
valuable  fodder  and  stands  drought  welt."     (Proudlock.) 

18716.     Xanthosoma  sacittifoijiim.  Tautia. 

deceived  tbrough  Mr.  Henry  F.  Scbultz,  January 

19716.  Vanilla  sp.  Vanilla. 

Prom  Los  Aulmiis.  Mexico,    Kei'elved  from  Ikin  It:mesto  Uuterres,  through 
Mr.  Q.  N.  CollhiB,  January  21,  1007. 
"Cuttlnfc  of  a  variety  said  to  yield  very  good  vanilla."     {C'olHns.) 

19717.  Oliveranthus  elegans. 

From  Central  Mexico.  Received  through  Dr.  J.  N.  Rose,  of  the  U.  S. 
National  Museum,  January  ^1,  1907. 
Discovered  In  Menlco  in  1D01  by  Doctor  Rose  and  first  described  by  htm  in 
tbe  North  American  Florii.  vol.  22,  pt.  27,  VM5.  "  The  plant  is  a  succulent,  1) 
to  2  feet  in  height,  with  large,  bright  rp<l  Sowers  produced  singly  or  In  pairs 
at  tbe  end  of  the  slender  branches.  It  Is  easily  grown  and  starts  readily  from 
cuttings  and  when  planted  in  mass  when  In  Hower  it  makes  a  brilliant  and 
striking  display."      (Rose.) 

19718.  Passiflora  eddus.  Passion  fruit. 
From  Australia.    Presented  by  Mr.  H.  W.  Heath,  of  Chleo,  Cal. 

Plants  grown  at  tbe  PlnTit  Iiitrortnctiou  <!ar<Ien,  at  Chico,  from  seed  secured 


18718.     Calophyllum  inofiiylllm. 

From  Manila,  F.  I.      Presented  by  Mr,  W.  S.  Lyon,  of  the  Bureau  of  Agri- 
culture, January  21,  1007. 
"Pain  lUaria.     A  large  and  exceedingly  ornamental  tree:  flowers  fragrant 
and  very  showy.    The  seeds  bear  70  to  72  per  cent  of  a  heiivy,  resinous,  freely 
saponifying  oil."     (Lyon.) 

19720.     Canavalia  enshokmis.  Knife  bean, 

.  I^yon,  of  the  Bureau  of  Agrl- 


■,:c...C(iogIe 


46  SEEDS  AND  PLANTS   IMPORTED. 

19721.      PrRUB   FOLLVEBIA. 

Prom  Cbrletianla,  Norway.    Prefwuted  by  Ur.  N.  WUIe,  dltector.  Botanic 
Gardens,  through  Mr.  David  Falrchlld.     Received  January  25,  11)07. 
Cuttings  secured  for  hybridizing  experiments. 
(See  S.  P.  I.  No.  21547  for  description.) 

18729,     Nyuphaea  ahpla. 

From  Rio  Pledras,  P.  R.  Presented  by  Mr.  F.  M.  Peunuck.  of  the  Uni- 
versity o(  Porto  nico,  through  Mr.  O.  W.  Barrett.  Received  Jsngary 
20,  1007. 

19733  and  19734.    Malus  wpp. 

From  Jamaica  Plain,  Mass.    Presented  by  Prof.  C.  8.  Sargent,  of  the  Arnold 
Arboretum.    Received  January  24.  1907. 
Seeds,  as  follows : 

19733.  Malds  aAsaBHTi.  16734.  Malus  tobiivoo. 

Secured  for  distribution  In  cooin-rutlve  hybrldlEliig  experiments. 

19735  and  19736. 


19735.  Bbassica  chinknsis.  Bape. 
"(No.  13.)     The  seed  cake  1b  used  extensively  in  Jaiian  and  China  as 

a  fertlllEcr  for  mattlDg  grass."     (Tull.) 

19736.  JUNCus  EFFUBUS.  Bnah. 
"(No.  14.)     Old  needs  preweuted  by  Dr.  A,  H.  Boyer,  of  Kobe.    This  Is 

some  of  the  lot  he  sent  several  years  ago."     (7'uII.)     (See  S.  P.  1.  No. 
1)873.) 

19737  to  19776.    A*jdropooon  sokohum. 

Prom  Cedra,  Natal.     Presented  by  the  Director  of  Experiment  Stations, 
througb  Prof.  C.  V.  Pli«r.     Received  January  22,  1007, 
A  collection  of  sorghums  grown  at  the  Central  Gxi>erlment  Farm  or  there- 
abouts.   Native  names  received  with  seeds,  which  were  described  on  arrival  by 
Mr.  C.  R.  Ball. 


19737. 


19738. 

Same  as  pBccodhig,  with  :i  larp-  iK-n^nlngi'  of  llii-  hulls  very  light  In 


19740. 

Ulupana  rllmlilopo.  BInck-hulliM  kaflr  tyiie 
than  the  avernge :  hnlls  reildlsh  to  while  in  iiilo 
average  haflr  hulls:  liend  It  Inches  long. 


[■(■I>t  that  the  hulls  are  lighter  and  the  head 
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19737  to  19776— Continued. 

1974S. 


Bkampi.  Apparently  red  X  blnek-Iiulled  kaQr ;  seetls  rather  large, 
tinKcd  wltb  red;  bulls  llgbt  to  dark;  bend  rather  club  shaped;  length  11 
Inches. 


V»utuazana.  Black-hulled  kaflr  type;  the  character  of  the  butle  and 
seeds  Indicates  a  probable  cross  with  omnge  on  red  or  white  kaflr; 
length  about  11  Inchee. 

19747. 

(labane.  IteueiDbles  a  cross  of  orange  with  either  red  or  black  hulled 
kaQr;  seeds  tinged  with  red,  with  red  to  dark  colored  hulls;  length  11 

19748. 

Same  as  No.  1&747.  but  with  more  of  a  kaflr-like  appearance;  needs 
rutber  large,  partially  Inclosed  by  hulls  longer  than  kaflr  hulls;  bead  11 
Inches  long. 


JOTSl. 

Same  as  No,  19750,  but  wltb  rutber  large,  dark  hiillx ;  length  10  luchea, 
19792. 


^dbyGoogle 
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19737  to  19776— Coiitimied. 

19756. 


Vhlanga:ana.  Red  knfflr  tyr*.  i 
iDclosed  by  rattier  liirfcer,  reddlsli  t 
long  and  very  Blender. 


Uhlanffosana  (white).  Similar  to  No.  19758,  but  with  Ilgliter  mlored 
seeda.  partially  IncloBed  by  reddish  to  brown  eolored  hulls;  lengtu  of 
b«ad  10  iDchea. 


Vmchlocnkuktt  (fowl's  eye).  White  kaflr  tyiw  of  head,  with  larse 
seeds  tinfced  with  red  end  partially  Inelosed  by  large,  dark,  shiny  bulls; 
length  9  Inches. 


Hlakuva  (so  called  because  thought  to  Inok  like  castnr-oll  seeds).  A 
very  smalt  bended,  short  variety.  Smoky  brown  colored  seeds,  with 
dark  colored,  shiny  hulls;  head  rather  small,  steuder;  length  S  inches. 


Variety  No.  S;  a  loose,  open-headetl  type,  very  Lenvily  seeilwl:  seeds 
light  colored,  slifchtly  tinged  with  red;  hulls  light  sirnw  eolored;  bead 
about  10  Inches  long. 

18766. 

Vnukann.  A  larRo,  ojien-lieadwl  tyi>e.  with  niedlnni  small,  reddlsii 
seeds.  Inclosed  piirtiiilly  by  rather  large,  dark  straw  colored  hulls;  secuia 
related  to  some  of  the  red  tyt>es  of  Indlus ;  bend  about  12  inches  long. 
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19737  to  19776— Continued, 


It*hnbitlehan»i  (KOoBe-tall),  A  very  lonn  brnnched.  drooping  type  at 
bead,  with  llgtit  colored  seeds  Dearly  lacloeed  by  dark  to  ligbt  colored 
hulls;  head  fairly  well  seeded. 


I  Collier  type,  with 


Voigabela.  A  close  type  of  bead,  with  Bmall,  brown -colored  seeds, 
nearly  biclosed  by  dark  colored  bulls;  racbls  extending  tbrongh  the  head : 
length  8  incbes. 


Umni/amana  (dark).  A  SDUill,  semlcompact  bead  with  seeds  no  larger 
tbao  Bumac  seeds  aud  nearly  inclosed  by  dark,  sblny  bulls;  racbls  ex- 
tending through  the  head;  head  well  filled;  leogtb  0  Incbes. 

19776.    Allium  fistdlosdm.  . 

From  Waseda,  Tokyo,  Japan.  Presented  by  J.  Ikeda  &  Co.,  February  19, 
1906. 
Shimonita.  "This  is  qulle  a  distinct  vegetable,  Intermediate  In  character 
between  the  leek  and  onion.  On  first  sight  the  stem  would  unhesitatingly  be 
pronounced  Musselburgh  leek,  and  It  could  be  sold  as  such,  but  It  (8  readily 
distinguished  by  its  round  hollow  leaf.  The  central  leaf  forms  a  very  peculiarly 
pointed  cylinder,  which  tg  solid  and  of  good  flavor,  but  rather  peppery." 
iTracp.) 

19778.     Xanthosoma  sp.  Tautla. 

From   Tuxtia    Gutierrez,    Chiapas.   Mexico.    Preftentetl   by   Don   Pompillo 
Moguet.  through  Mr.  G.  N.  Collins.    Itecelved  January  31,  1907. 
"Roots  of  a  variety  locally  known  as  TekixcoTnote."     (Cottins.) 

19779  to  19784.     Hohdedh  spp.  Barley. 

From  Svalfif,  Sweden.     Keeelved  through  the  (ieneral  Kwedlsb  Seed  Com- 
pany February  1,  1907. 
A  collection  of  (ledlgreed  brewiuK  barleyH,  itn  follows: 

19T79.      HOBDEUM    DISTICHUM    EBECTUU. 

Primus. 

19780.  HOBDEUU    DIBTICHUM    NUTANS. 

PrimeM. 

19781.  HOBDEUU    DIBTICHUM    NUTANS. 

Chevalier  II. 

1B782.      UOROEUU    PISTICHUH    EReCTUM. 

®'"""""*-  D,„t,z.dbyG00Qle 

47M3— Bui,  132—08 4  ^ 


60  SEEDS  AND  PLANTS  IMPORTED. 

19779  to  19784— Continued. 

10TS3.     HOBDEUU   VULOABB. 

Ovtekom. 

19T84.      HOBDEUM    V17L0ABK. 

Sexradigt. 

19788.     Vanqueria  ikfausta.  Wild  medlar. 

ITrom  Pretoria,  Tranevaal.     PreeeDted  by  Prof.  J.  Burtt  Davy,  botanist, 
Transvaal  Departmwt  of  Agriculture.    Becelved  February  4,  1007. 
"  Seed  of  an  edible  fruit  with  flavor  of  a  medlar.     Grows  mostly  Id  froetlesa 
parts  of  the  Transvaal  on  atony  blllBldes."     (Davg.) 

19790  to  19793.  Kznnedta  spp. 

From  Sydney,  New  Soutb  Wales.     I 

director,  Department  of  Agrlcultui 

19790.     Kennedta  UONOPHTU.A. 
1ST91.     Kbnnedta  pbostbata. 

19792.       KSHfEDTA   BOBICONDA. 

19795  and  19796. 

om    Reykjavik,    Ic 
[•resident,  Icelandic 
'Seeds  for  Introduction  Into  Alaska. 

19795.  Bbassica  bafa.  Turnip. 
"Tbe  turalp  Is  cultivated  la  Iceland  a  good  deal  for  human  food,  and 

It  Is  about  tbe  only  plant  whlcli  produces  see^l  tbere.  This  seed,  orig- 
inally from  Norway,  ta  of  a  good  sort  and  has  been  cultivated  for  about 
twenty  years  In  Iceland."     (Bfamarson.) 

19796.  Cestuca  bubba.  Bed  fescue. 

19797.  Xanthosoma  sp.  Yautia. 

From  Ancon,  Canal  Zone,  Panama.    Received  tbrougb  Mr.  Henry  P.  Scbultz 
February  9,  1907. 
Mr.  Scbultz  calls  tbts  species  X,  atruvirent, 

19798.  Mt'SA  SAPiENTDM.  Banana. 
I,  uf  the  Bureau  of  Agrl- 


19799,    Chaetochloa  suu3ata. 

From  Pretoria,  Transvaal.     Presented  by  Prof.  J.  Burtt  Davy,  botanist, 

Transvaal  departmrait  of  agriculture.    Received  February  6,  1907. 

"A  moat  useful  pasture  and  hay  grass  for  partially  shaded  woodland.    It  is 

sensitive  to  frost.     It  la  variously  called  Natal  Buffel  and  Bvth  Buffel  grass. 

It  is  also  an  ornamental   grass  worth  cultivating  in  gardens  In  forestleas 

regions."     (Davy.) 
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19800.    Tbifolium  bepens.  Wliite  cloTer. 


19806.    Oboxylon  indicum. 


18807.    DioscoBEA  SATivA.  Yam. 

From  Mayafnie^.  Porto  Rico.    Kecelvwl  tbrouKb  the  Porto  itlco  Agrlcul- 

tnral  Exiieriiueut  Station,  Pebruar^  12,  1907. 

"  Ouinea.    The  cytlndrlcal  Bbape,  the  medlam  thick  ekin.  the  tendeocy  to 

produce  only  one  or  two  large  roots  to  the  hlli,  and  its  resistance  to  drouj;ht 

render  the  variety  the  favorite  omonK  the  natives  ot  Porto  Rico."     (Barrett.) 

19810  to  18821.    Tpomoea  batatas.  ■     Sweet  potato. 

From  SanttaKO  de  las  A'c^as,  Ciibn,  I'rewnted  by  I'rof.  C.  F.  Austin,  chief. 
Department  of  Horticulture.  KBtaclon  Centnit  Agrouonilca,  through  Mr. 
O.  W.  Barrett.    Received  February  15,  1907. 


19810.  19816. 

Barbacoa.     (No.e07e.)  Papa.     (No.  6083.) 

19811.  19817. 

Morado.     (No.6070.)  Cuban.     (No.  5221.) 

19818.  19818. 

Yema  de  huevo.     (No.  6082.)  Matojo.     (No.  6078.) 

19813.  19819. 

Xo.  10.      (No.  6086.)  -Vo.  S.     (No.  6081.) 

19814.  19820. 

ilvlato.     (No.  6077.)  -Vo.  9.  (No.  6084.) 

19815.  19821. 

CInco  dcdos.     (No.  6080.)  Mono  Negro.     (No.  5360.) 


19822  and  18823. 


19822.  Medicaoo  sativa.  Alfalfa. 

19823.  Vkia  sativa.  Common  vetch. 


19824  to  19827. 


Lotus  cobkiculatus  japonicus.  Telloif  trafoil. 

POLYGONUU    SACHALINENSB. 

Brachypodium  japonicuu.  Japanese  wheat-grass. 

MiscANTHUB  SINENSIS.  Eulalia. 
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19836  to  19841.    Ipomoea  batatas.  Sweet  potato. 


Japan  Broum  Selected.  Poona  Local. 

19837.  19840. 

Dhamakta  White.  ThcganUi  While  Selected. 

19838.  19841. 

Thegania  Red  Selected.  Cawnpore  While  Selected. 


19842  and  18843. 


Hecelve<l   tliroiigb  Mr.  TV.  E.  Safford, 


19843.    Amyodalub  pebsica. 

Peach. 

"  Fruit  of  fine  quality,  yelld 
altitude  Qt  5,000  feet  above  eea 

iw.   freestone: 
level.    Conies 

drouKbt  resisting :    from 
1  true  to  seed."     (Safford.) 

Trees. 

19843.    Cydonia  voLOABis. 

Qolnoe. 

"  Fruit  of  line  qiitillty :   droufilit  reslstlDE;   from  altitude  »t  5,000  feet 
above  sea  level."     (Safford.) 
Trees. 

19863  to  18867. 

From  F*unchnl.  Madeira.    Ilecelved  tbrougb  Mr.  David  Falrchlld,  February 
23,  1907. 
A  collectlou  of  cuttings,  as  follows: 

19S53,    Anona  ciiemuoUA.  Cherimorer. 

"(No.  01,  Jan.  31,  in07.)  This  fruit  tree  tbrlres  tn  all  the  gulotas 
of  FuDcbal,  and  tliere  are  probably  different  varieties  of  It,  tbough  no 
distinctive  names  are  ){iven  to  the  various  sorts.  Two  forms  were  pointed 
ont  to  me  by  tbe  (tardener  of  Mr.  Reid's  qiilntn.  n  loiig-frulted  form  and 
a  heart-shaited  one.  Tliese  scions  are  from  the  lonit-frnlted  form.  The 
fruits  vary  greatly  In  size,  but  the  one  I  saw  of  this  sort  was  5  Incbes 
long.     Seeds  vary  In  number. 

"There  Is  n  great  variation  In  the  character  of  the  [iroinlnence  of  the 
etiginatic  protuberances,  or  '  stilnes.'  Tbis  variety  bas  few  such  and  IB 
comparatively  .smooth.  The  natives  say  the  'siilny'  forms  have  many 
seeds,  the  spineless  have  few.  No  seedless  form  has  been  encountered. 
This  sort  Is  considered  of  good  flavor,  but  not  equal  to  tbe  heart-shaped 
form."     {Fairchm.) 

19854.  Anoha  cheriuolia.  Cherlmorer. 
"(\o.  02.)     Scions  of  the  heart-shaped  form  of  cherlmoyer  from  Mr. 

Reld's  qnlnta.  The  fruit  of  this  (1.  e..  the  single  goo«i  one  I  saw)  la 
about  4i  iiiches  wide  and  4)  inches  from  stem  to  tip.  Mr,  Reld'e  gardener 
declares  this  has  n  sn|terior  flavor  tu  tbe  long  form  and  has  fewer  seeds. 
.Mr.  Blandy  believes  that  abundant  use  of  manure  about  the  trees  makes 
them  produce  fruit  with  few  seeds."     (Fatrchtld.) 

19855.  Anona  chebimolia.  Clierlmo7er. 
"(No.  04.  Feb.  2.  I!t07.)     Scions  from  trees  In  the  qiilnta  of  Mr.  J.  B, 

BlaiKly.  .\  variety  which  Mr.  Blandy  assures  me  Is  of  unusually  good 
quality,  with  few  steeds  com|>ared  with  the  ordinary  fruit  of  the  island. 
Mr.  Blandy  grows  his  trees  on  a  bigb  trellis,  so  that  the  fruits  hang  In 
tbe  shade.  They  are  all  grafted  on  seedlings  atraut  3  feet  above  tbe 
ground."     IFaireliitd.) 
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18853  to  18867— Continued. 

196S6.     Sauz  viuinujs.  Osier  willow. 

"(No.  03,  F«b.  2,  1903.)  One  of  the  principal  plant  IndiiBtrlee  of 
Madeira  te'the  maaufactur<?  of  baskets  atiil  cbaira  from  tbe  native  willow, 
or  osier.  Tliia  willow  is  grown  In  the  moiintaliiK  iind  i>ollnrded  to  make 
It  produce  long,  branchlees  shootH.  Tliere  eM>ui  to  lie  no  large  areas 
covered  witb  tbe  trees,  but  many  small  areas  all  over  tlie  moiintBln  aides. 
Tbe  baskets,  cbairs,  etc.,  made  from  It  are  remarkable  for  Ibeir  llghtneM 
and  durability."     (Fairchiia.) 

1689T.     Saux  BABTLOflicA.  Weepins  willow. 

"(No.  05.  Feb.  2.  1907.)  The  parent  of  tbU  willow  came  aa  a  cutting 
from  a  tree  growing  In  St.  Helena  over  tbe  grave  of  Napoleon  I.  This  Is 
tbe  second  generation,  and  Is  growing  in  quinta  SL  Luzia,  belonging  to 
J.  B.  Blandy.  esq."     (FairchUd.) 

19868.     BuGHiA  SAPiDA.  Akee. 

Received   tbrougb    Mr.    Henry    F. 

Sechium  edcle.  Chayote. 

From  Parras,  Coahulla.  Mexico.     Received  tbrougb  Mr.  W.  K.  HattorA,  of 

tbe  Bureau  of  Plant  Industry,  February  21,  lOOT. 

"  Frulta  of  a  cbayote,  said  to  be  of  Sne  quality;  drougbt  resisting;  from 

altitude  of  5,000  feet  above  sea  level,  wbere  tbere  are  occasional  frosts."     (8a/- 

ford.) 

18863.     PisnM  arvenbe.  Field  pea. 

From  Guelpb,  Ontario,  Canada.     Received  through  tbe  Ontario  Agricul- 
tural College,  February  23,  1007. 
Earlif  Britain. 

18886  to  19885. 

From  Osaka,  Japan.    Presented  by  Prof.  K.  Okada,  director  of  KInal  Branch 
Station,  Kaablwara  Kawachl.    Received  t'ebrnary  12.  lltOT. 
19885  to  19S87.    Gosbypium  sp.  Catton. 

19886. 

Akaki.    A  red-stalked  variety. 
19888. 

Aoki,    A  green-Btalked  variety. 
19887. 

Chta  wala. 
19888  to  19891.     Obtza  Sativa.  Bice. 

19688.  19890. 

Bungo.  Hhijanirlii  ircfftf. 

19889.  19891. 

Flhin  BMu  Eaneko.  Yamata  Jikara. 

"  These  rices  are  nil  earl.v-maturlng  varieties."     (Okada.) 
19888  to  19895.    Hordeuu  vuloakc  Barley. 

A  collection  of  naked  barleys. 

19892.  19S94. 
Katnamugi.  ir(i)i.'(ini(i(«K. 

19893.  19895. 

Tanba»hiro.  I'omc  liadaka.  _^ 
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18897  to  19806. 


19897.    DOMBBTA  sPBCTABiLia  <7) 


"(No.  014,  Feb.  le,  1907.)  Cuttings  of  a  most  beautiful  ornamental 
tree  wltli  peudeut  flower  cluatera  of  pint  flowers.  These  clusters  are 
aB  large  as  tlioae  uf  a  Viburnum  aud  more  delicate.  The  large-leaved, 
rapidly  growing  tree  is  an  ornamental  of  value  aside  from  its  flowers. 
Known  in  Portugal  an  a  stove  plant,  but  here  ts  grown  in  the  qulntas 
everywhere.    PropagotcB  easily  from  cuttings."     (FairclUld.) 

19898.    AnoRA  chebiuolia  (?).  Cberlmoyer. 

"(No.  015,  Feb.  15,  1007.)  Grafting  wood  of  a  tree  in  the  qninta  of 
Mr.  C.  !>.  Power,  of  Funcliai.  I  am  assured  by  blm  that  it  bears  fruit 
of  excellent  quality,  heart  shaped  In  form,  and  with  comparatively  few 
seeds.  It  is  not  kno^'n  by  any  varietal  name,  though  It  Is  a  grafted  tree. 
Presented  by  Mr.  Power,  who  will  send  more  If  wanted."     iFairchUi.) 

19900.  Physalib  pbbuviaha.  Cape  gooseberry. 
"(No.   016,    Feb.   17,    1907.)      Fruit   grown    In   the   mountains   of   this 

Island  for  the  production  of  Jam.  Tbls  Jnm  Is  one  of  the  most  delicious 
things  of  the  kind  I  have  ever  tasted.  It  is  made  by  boiling  1  pound  of 
sugar  to  1  pound  of  berries,  Qrst  boiling  sugar  iu  1  cup  of  water  until 
qnlte  dissolved.    Boll  for  one  hour,  stirring  all  the  time."     (Fairchili.) 

19901.  Anona  chebiuolia  (?).  Cherlmoyer. 
"(No.  07,  Feb.  12,  1907.)     Seed  from  good  fruit  served  on  the  hotel 

table  here.  For  the  breeders  of  Aaona.  The  fruits  here  are  extremely 
variable.  Many  are  grafted,  but  there  are  no  recognised  varieties." 
(FofrcWid.) 

19902.  JuNcus  sp.  Bash. 
"(No.  08,    Feb.  12,   1907.)      From   the  village  of  Llogar  do   Balsbe 

(Pontu  do  Sol).  Specimen  and  seeds  of  a  species  of  Juncus  said  to 
have  been  nsed  in  the  manufacture  of  rush  mattings.  The  stems  are  not 
over  27  Inches  long  and  the  plant,  1  Judge,  grows  to  a  good  old  age. 
Along  margins  of  wet  places  near  seashore  probably  saline.  Now  In 
bloom.  For  more  information  write  to  Mr.  A.  G.  Jardlne,  of  Funchal." 
(Fairckild.) 

19903.  Capsicum  annuum.  Bed  pepper. 
"(No.  012.)     Two  interesting  red  peppers  from  the  market  of  Fuachal. 


19904.  Ahona  chebimoua.  Chtrimoyw. 
"Seed  of  an  anona  from  Mr.  Reld's  villa.    Long  variety;  acid  flavor." 

{Fairchm.) 

(No  number  assigned  by   Mr.   Fairchlld.  but  no  doubt  these  seeds 
came  from  a  fruit  from  same  stock  as  S.  P.  I.  No.  19863.) 

19905.  Akona  cberimolia.  Cherimoyer. 
"  Heart-shai)ed  form;  very  sweet;  from  Mr.  Ileld'a  qninta,  Funchal." 

(Fairchild.)     Seed. 
(Probably  from  the  same  tree  as  cutttngs  S.  P.  I.  No.  19^4.) 

19808.     Citrus  limonum.  Lemon. 

.  B.  Mltcbeli.  through 
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19910.  Paspaluh  dilatathh.  Lai^  water-grass. 
Received  tbrougli  Mr.  W.  Sec- 

19911.  Tbifouch  pratenbk.  Red  clover. 
Received    tbrougli    Mr.    H.    B.    Pulfer, 


18912.     Sebbania  macbocarpa. 

tYom  Tuma,  Ariz.  Received  through  Mr.  E.  L.  Crane,  March  2,  1907. 
"This  plant  grows  to  a  height  of  IS  feet  or  more  and  covers  hundreds, 
perhaps  thouranda,  of  acres  of  the  rich  alluvial  soil  along  the  banks  of  the 
Colorado  River,  south  of  Yuma.  It  is  perhaps  one  of  the  largest  annual 
leguminous  plants  In  America  and  is  remarkable  as  covering  completely  such 
large  areas  of  land.  The  roots  arc  loaded  with  nodules  and  It  Is  probable  that 
this  plant  has  for  hundreds  of  years  added  materially  to  the  fertility  of  the 
delta  region  of  the  Colorado  River.  The  attention  of  Prof.  R.  H.  Forbes,  of 
the  Arizona  Agricultural  Experiment  Station,  at  Tucson,  Ariz.,  and  the  atten- 
tion of  the  writer  were  attracted  at  about  the  same  time  to  the  posaiblllty  of 
this  plant  being  a  valuable  epeclee  for  Increasing  the  nltrt^en  content  of  boIIb 
In  the  Southwest.  Seeds  were  collected  for  the  purpose  of  malting  this  test, 
and  the  preliminary  trials  have  shown  It  to  have  considerable  value  for  this 
purpose.  It  should  be  sown  In  late  spring,  as  It  requires  a  great  deal  of 
warmth  for  germination."  (FafrcAlId.)  (See  Bulletin  1903,  Arizona  Agricul- 
tural Eizperlment  Station.) 


18%24  to  18931. 


From  Pretoria.  Transvaal.     Presented  by  Prof.  J.  Burtt  Davy,  botanist, 
Transvaal  Department  of  Agriculture,    Received  March  4,  1007. 
Descriptive  notes  furnished  by  Obe  resident  magistrate,  Potgletersrust,  Obe 
neighborhood,  from  which  Obe  samples  were  obtained.    Numbers  In  parentheses 
are  those  assigned  bj  Professor  Davy. 

10D24  to  19930.    AnpROPoooN  sobghuu.  Kafir  com. 

19984. 

Pkikhulo.    A  good,  strong  variety;  prolific.     (No.  3016/06-7.) 
19935. 

Mothlokalhlono.  meaning  "  without  shame  " ;  so  called  on  account 
of  its  rapid  growth.    Requires  lots  of  room  between  plants.     (No. 
3017/06-7.) 
19986. 

Mngathla  ov  Kubu.    Not  a  favorite.     (No.  3020/06-7.) 
19027. 


199S8. 

Phalr.    Makes  excellent  meal  and  beer;  long  stalks,  and  requires 
to  be  protected  from  wind.     (No.  3013/06-7.) 


Mosadi  Teighufa,  meaning  "jealous  woman."     Vigorous  and  pro- 
lific; a  great  favorite  with  the  natives  for  beer  making.     (No. 

3014/06-7.) 


Mothlerane.     Strong  growth  and  short  stalks.     (No.  3015/06-7.) 
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19824  to  18831— Continued. 

19931.     I>ENHi8ETQM  SPiCATuu.  Pearl  millet. 

A  kind  of  bemp  not  unlike  the  head  of  a  bnlrush  wht-n  In  bearing : 
reiy  rapid  growtb  and  good  drought  realster.  Ueed  by  the  Maxalanga 
a  great  deal. 

18942  to  19950.    Ipomoea  batatas.  Sweet  potato. 


Sweet  potatoes  from  Barbadoa.  with  notes  bj-  Doctor  Andr^. 
19B42. 

White  Nul.    A  very  dry  potato;  takes  Ave  months  to  mature. 
18943. 

Bourbon.    Very  mellow;  will  kee|>  in  land  nine  months. 
19944. 

White  Beat]/.    An  early  potato;  bears  well. 
19945. 

Huff*.    A  good  potato ;  keeps  well  and  Is  an  excellent  shlppiofc  variety. 
19946. 

Minnie  WU».    An  early  potato;  bears  welt. 
19947. 

Stafford.    A  nice  edible  potato ;  red  skin. 
19948. 

Hen  and  Chickens,    A  i:ery  prolific  variety. 
19949. 

Fire  Brass  (red).    A  very  prolific  variety;  does  not  cook  well. 


18962  and  18853.      Colocasia  spp.  Taro. 

Y  Mr.  L.  C.  Lyman,  principal,  HMo  Board- 


Left  uo.  Kuoho, 

"  Two  of  the  beat  varieties  of  npland  taro,  named  by  the  natives  as  above. 
The  first  named,  the  royal  taro  of  the  old  Hawaiian  kings,  is  of  a  pink  color 
wlien  cooked,  and  matures  In  about  eight  months. 

"The  other  variety  Is  moct  commonly  raised;  Is  white  when  cooked,  and 
requires  about  a  year  to  maltire."     (Lymati.) 

19954  to  18966. 

From  Plraclcnba,  Sflo  Paulo.  Brazil.    Presented  by  Dr.  J.  W.  Hart,  director 
of  the  Agricultural  College.    Received  October  '2tt,  190C. 
19954.    PiPTADE.MA  C0UUUKI8.  19956.    Tecoma  CHevsAnTHA. 

1995B.     CtNciioHA  CAKABATBNSiB.  Ivc  ' AmarcUu. 

19957.      K08A    HUOONI8. 

From  Paris,  France.    Eeeeived  from  ^'Umorln-Andrieux  &  Ca,  March  11, 
1JI07. 
Cuttings. 
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199&8.    Chloeib  gayaka.  UiodeB-graBS. 


19969.    Chlokib  oayama.  Bhodes-grass. 


18960  to  19967. 

From  Aburl,  Gold  Coast.    Presented  by  Prof.  A.  E.  Evans,  ActinK  Director 
of  Agriculture,  through  Mr.  O.  W.  Barrett.    Received  March  Iti,  1907. 
ld&60.     EupaoBBiA  sp. 

19961.  KlOELIA    AFBICANA. 

19962.  Gabcinia  i 
19063.  Cardiospebutim 
19964.  SiDEBOiYLon  c 
1996s.  monodoba  \ 

19966.  Tblfaibia  occidentalib. 

19967.  BtlTTSOSPBBUUM  PABKII. 

19970.    Trifolittm  pratense.  Bed  clover. 

From  Chile.    Presented  by  the  Courteea  Seed  Company,  Milwaukee,  Wis., 
through  Prof.  0.  V.  Piper.    Received  March  2,  1907. 
Chilean. 


19973  to  19977.     Medicaoo  sativa. 


Seed  from  iDdlTldual  plants  selected  hy  Mr.  Bllon. 
19972. 

Titrkeatan,    Xield,  60  Krams.    Fine  stems;  thlcic  leaf  system,  but  seeds 
ripened  very  Irregularly:  lot  of  green  heads.     (No.  1.) 

19973. 

Very  uniform  In  ripening  seed ;  no  after- 


Turkegtan. 
growth.     (No. 

Yield, 

a.) 

40 

grams. 

19974. 

Turkeilan. 

Yield, 

30 

grams. 

19975. 

No  rust;  sei^  uniformly  rti)e.     (No.  11.) 
Tiartte  bends;  uniform  set  of  wed;  fairly 


16.) 
19977. 

Native.  Plant  found  on  railroad  right  of  way  under  perfect  "dry- 
farmlnK  conditions";  no  irrigation  wlliiln  75  to  100  feet;  soil  water  at 
level  16  feet  deep;  sand-clny  loam;  yield  of  this  plant,  4!)  grams;  other 
plants  near  It  failed  entirely  to  seed:  this  plant  had  a  fine  large  flotrer 
and  bead  of  rather  light  blue  color. 
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19978.  PsiDiuM  sp.  Ouayabilla. 

From  Colombia.    PreBcnted  by  Mr.  Alfonso  Delgada,  Colombian  consul, 
New  Orleans,  La.,  through  Mr,  O.  W.  Barrett    Received  March  14,  1907. 
"  Seed  of  a  Kuayabllla  mid  to  be  native  to  the  mountains  of  central  Colombia 
and  to  resemble  guava  In  many  points."     (Delgada.) 

19979.  MUCUNA   LYOMI. 

From  Manila,  P.  I.  Presented  by  Mr.  W.  8.  Lyon,  of  the  Bureau  of  Agri- 
culture, February  13,  1907, 
"  This  species  was  grown  In  a  number  of  placen  In  the  Fkiuth  In  comparison 
with  the  ordinary  velvet  bean,  and  our  belief.  liaRed  ou  one  seaHon'a  work,  la 
that  lyont  la  a  distinct  advance  over  utlUs.  it  la  especially  characterized  by 
Its  more  rapid  growth  and  much  greater  proliflcness,  which  ought  to  make  It 
possible  to  grow  seed  considerably  cheaper  than  the  seed  of  the  Florida  velvet 
bean."     (C.  V.  Piper.) 

19980  to  18993. 


19680.      PBASEOLtTS  V 

Received  under  the  name  of  "  PuM  Mame,  speckleil  soja  bean," 
16881,    Glvcinb  HispiDA.  Soy  bean. 

Received  under  the  name  of  "  Shiro  Mame,  the  white  eoja  bean." 
19S82.     Glycine  hibfioa.  S07  bean. 

Received  under  the  name  of  "  Kwn  Mame,  the  black  soJa  bean," 
198S3.    Glycine  hispida.  Soy  bean. 

Received  under  the  name  of  "  Daizu  or  0-mane,  Dolicboa  toja." 

19984.  Oltcihe  hispida.  Soy  beau. 
Received  under  the  name  of  "Wase  or  Natau  Mami:,  early  summer 

19985.  Gltcinb  hispida.  Soy  baaa. 
Received    under  the  name  of  "Nagatc  Mame,  middle  late  bean." 

19986.  Gltcibb  hibpida.  Soy  bean. 
Received  under  the  name  of  ''Okule  Mame,  late  bean." 

19987.  Glycihe  hispida.  Soy  bean. 
Received  under  the  name  of  "  Kuro-Teppo  Mama,  round,  middle-late 

bean." 

19988.  PSASBO..US  ANGDLAIU8,  Adzukl  bean. 
Received  under  the  name  of  -Oku  Ad:uki,  Inte  H.  tyiiit^nii.- 

19989.  PHABEOLOa  AHQDLAEis.  Adzuki  bean. 
Received  under  the  name  of  "Asuki,  P.  radlatiu." 

19990.  Canavalia  ensifobuib.  Knifa  bean. 
Received  under  the  name  of  "Sola  ilamt;  white  sword  bean;  DoHckv» 

incurviu." 

19961.     Cahavalia  enbifobuis.  Knife  bean. 

if  "Akal   Nata   Mame,   red  Bword  bean; 

19992.  PUEBABIA   THtlNHEBOIANA.  KodzU    Tine. 

19993.  Lespedkza  cybtobotbya. 
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19984  to  19995. 

From  Yokoliama,  Japan.    Received  through  the  Yokohama  Nuraery  Com- 
pany, March  14,  1907. 
riaats  Imported  for  uae  In  niattliiK-i>)nnt  cxiierlmenla. 

10984.    CTPKMua  TBOKTiPOBUiR.  KattlnB'  "vdge. 

199d6.    JuitcuB  EFFusua.  Matting:  rush. 


19996.       COLOCASIA    ANTIQUOKt'M    EaCtlLENTA. 


"(No.  017,  Feb.  22,  1907.)  Sets  of  tbe  so-called  Igjiame  of  Madeira.  Froh- 
ably,  but  not  cfrtainly,  the  white,  or  Branca,  variety.  According  to  one  of 
the  icreen  Krocera  here,  John  de  Pontes.  Kua  doB  Tanoelroe  40-42,  tbene  Ignamen 
sell  for  3  c^its  to  4  cents  a  pound,  while  sweet  potatoes  sell  for  only  2  cents. 
Crop  comes  In  In  February  and  ends  In  April.  Keep  well ;  yield  about  one- 
third  that  of  Hweet  potatoes;  plantations  continually  watered;  planting  at 
all  times  of  the  year;  side  rootstocks  or  tubers  removed  and  the  central  stock 
left  to  form  a  perpetual  pinntBtion.  The  growers  In  the  country  boll  the 
tnbers  before  bringing  them  to  market.  Tlieii  they  are  brought  down  from 
the  bills  lu  fO'eat  baskets  and  sold  in  this  boiled  condition  for  5  pence  (10  cents) 
a  pound.  They  are  very  paliital)le  and  nourlshlni;,  1  believe,  and  rank  here 
as  more  of  a  delicacy  than  the  sweet  potato.  Only  two  kinds  are  known  her« 
so  far  as  I  hare  ascfrtalned."     {Fairchild.) 

19997.  CoLOCASIA    ANTIQUORUM    ESCirLENTA.  TETO. 

fYom  Funchal,  Madeira.  Received  through  Mr.  David  Fairchild,  March 
19.  1907. 
"(No.  018,  Feb.  22,  1907.)  Sets  of  the  so-called  Vermciiho,  or  red  variety. 
There  seems  to  be  little  preference  given  to  either  of  these  sorts  (this  one  and 
S.  P.  I.  No.  1B096).  These  are  Just  now  coming  Into  market  as  a  crop.  They 
are  peeled  or  scraped,  then  boiled  three  to  four  hours  In  salt  water."  {Fair' 
child.) 

19998.  JcNcus  sp.  Bush. 
Received  through  Mr.  David  Fairchild, 

"(No.  018a,  Feb.  28.  1007.)  Roots  and  seeds  of  a  very  slender  rush  growing 
in  very  sandy  soil  near  tbe  waterways  of  this  place.  It  is  used  for  tying 
vines  to  their  supports  all  over  this  part  of  Portugal  and  Is  sold  In  the  market 
place.  I  measured  some  of  the  steins  and  found  them  fii  feet  long.  They 
are  unusually  tough  and  slender.  Mats  are  made  from  them  also."  (Fafr- 
ehad.) 

19999.  JuNcus  sp.  Bush. 
From   Maorga,  near  Aicobasso,   Portugal.    Received   through   Mr.   David 

Fairchild,  March  10,  1907. 
"(N'o.  010,  Feb.  28,  1007.)  Roots  of  a  species  of  Juncus  similar  to,  if  not 
identical  with.  No.  018a,  R.  I',  1.  No.  10098,  but  from  a  field  of  Juncus  which  is 
cnt  over  every  year.  The  soil  is  a  light,  suudy  one.  Just  like  that  on  Cat 
Island,  S.  C. ;  In  fact,  turpentine  pines  are  growing  all  over  the  land,  The 
rush  grows  tn  swampy  places  which  are  dry  during  a  t>erlod  of  the  year. 
Cutting  Is  done  in  May.    Used  for  matting  and  for  tying  vines."     [FairchilA.) 

20001  to  20229. 

From  Manchuria,  northern  Korea,  and  eastern  Siberia.    Received  through 
Mr,  Frank  N.  Meyer,  agricultural  explorer,  February  20, 1007.  , 
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20001  to  20229— Continued. 
A  collection  of  seeds,  as  follows: 

20001.  Phasbolus  vtiLOABiB.  Beau. 
Prom  Tok-sll-tong.  northern   Korea.    "(No.  809a,  Anj!.  12,  190B.    A 

dwarf  bean  fn'owlng  nt  an  altitude  from  2,000  to  4,000  feet  above  sen 
level.  This  Is  a  very  prolific  variety  and  apparently  requires  far  less 
heat  than  other  varieties.  Used  boiled  wLeu  either  green  or  dry  with 
rice,  oats,  barley,  and  millet."     (Meiier.) 

20002.  PRABEOL17B  vuLOABis.  B«an. 
From  Tok-sll-tonR.  northern  Korea.    "(No.  315a,  Aug.  12,  1906.)     A 

very  nutritious  climbing  bean  of  which  the  seeds  are  used  either  green 
or  dry  In  boiled  rice,  millet,  oats,  or  barley."     {Heyer.) 

20006.  PHASg»LirB  vuloabib.  Bean. 
From  Liaoyang,  Manchuria.     (No.  316a.  June  8,  lOOB.) 

20004.  Phabbolds  vuuiabib.  Bean. 
From  Tok-sit-tong,  northern  Korea.    "(No.  317a,  Aug.  12,  1906.)     A 

very  long,  climbing,  string  t>ean;  used  as  a  vegetable  when  fresb." 
{Mej/er.) 

20005.  VIONA    SEBqiTIPEDAUB. 

From  Antung.  Manchuria.  "(No.  SlOa,  July  12,  1906.)  A  climbing 
string  bean  used  as  a  summer  vegetable  when  green :  when  dry  la  eaten 
boiled  with  rice."     iMeyer.) 

SOOOe.     VioKA  unoDicDLATA.  Cowp«a. 

From  Antung,  Manchuria.  "(No.  3aifl,  July  12,  1006.)  A  few  black 
seeds  found  In  No.  SlOa  (S.  P.  I.  No.  20005),  and  as  such  the  same 
description  applies  to  them."     (Mej/er.) 

20007.  Phabeolus  arqulabis.  Adsokl  I>mui. 
Prom  Shi-wa-nanan,  northern  Korea.    "(No.  308b,  July  20,  1906.)     A 

variety  of  small  beans  growing  at  high  altitudes  on  very  poor  soils. 
Ar«  Dsed  as  food,  being  twiled  with  rice  and  millet."     (iteyer.) 

20008.  pHASBOLus  AHouLABis.  Adzukl  bean. 
From  near  Musan,  northern  Korea.    "(No.  312a,  Sept.  1,  1900).    A 

dwarf  bean  growing  at  1 

"resh;  when  dry  thi 

iOOOO.     Phabeolctb  aroulabib.  Adzukl  bean. 

From  nenr  Musan,  northern  Korea.    "(No.  313a,  Sept.  1,  1906.)     Proba- 


AKO0LABIS.  Adeukl  beui. 

From  ShI-wa-nanan,  northern  Korea.  "(No.  314a,  July  20,  1900.)  A 
few  seeds  found  In  No.  308a  (S.  P.  I.  Na  20007)  i  apirarently  a  dllTereat 
variety."     ( Meyer. ) 

20011.  Glycine  niBPniA.  Soy  bean. 
From  Ko-bau.  northern  Korea.     "(No.  318«,  Aug.  12,  1906.)     A  green 

variety  of  Boy  bean  ((rowing  at  high  elevatlone.  This  variety  is  eaten 
as  a  food  and  Is  mostly  grown  in  broad  strips  between  buckwheat ;  a 
very  late  rlpener.  Seems  to  be  the  most  northerly  variety  of  Boy  bean 
seen  yet  and  wUI  do  well  In  cool  climes."     {Mej/er.) 

20012.  Phaseolus  acohitifouus. 

From  Musan,  northern  Korea.     (No.  .tlOu,  Aug.  20, 1906.) 
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SOOOl  to  202a9--Contiiiiiecl. 

80013.     ViciA  8p.  VetdL 

From  Dcar  Tok-ell-tonK,  northern  Korea.  "(No.  320a,  Aug.  12,  1006.) 
A  vetcta  found  Krowlng  In  rocky,  dry  soils,  sometimes  covering  a  large 
eipaaBe;  may  b«  a  fodder  plant."     {Meyer.) 

20014.    ViciA  sp.  Vetch. 

Prom  northern  Korea.  "(No.  321a,  Sept.  6,  190e.>  A  broad-leaved 
retell  growing  In  ticdges  and  making  a  growth  of  more  than  10  feet. 
May  be  a  fodder  plant.    Grow  It  on  trellises."     (Meyer.) 

S0019.    ViciA  8p.  Vetcb. 

From  the  mountains  of  northern  Koroa.  "(No.  322s,  Aug.  21,  1006.) 
A  vetch  with  mnny  Sowers  of  a  purplish  blue  color  found  growing  along 
ditches.  Attains  a  height  of  from  4  to  6  feet.  May  be  a  fodder  plant." 
(dfeyer.) 

80016.    ViciA  sp.  Vetdi. 

From  the  mountains  of  northern  Korea.  "(No.  323a,  Aug.  20,  1006.) 
A  vetch  found  growing  between  shrubbery  on  peely  soil;  makes  big 
masses  of  foliage.    May  be  a  fodder  plant"     (Mej/er.) 

20017.  ViciA  sp.  Vetch. 
From  northern  Korea.     "(No.  324a,  Sept.  6,  1006.)     A  narrow-leaved 

vetch  growing  8  to  10  feet  tall ;  found  In  het^es.    May  be  a  fodder  plant. 
Grow  It  on  trelHseB."     {Meyer.) 

20018.  ViciA  ep.  Vetch. 
From  northern  Korea.    "(No.  325a,  Aug.  27,  1006.)     A  variety  having 

few  QowerB.  but  many  stems.    May  be  a  fodder  plant."     {Meyer.) 

20019.  VroiA  sp.  Vetch. 
From  LUQ-shl-dong.  northern  Korea.     (No.  3268,  Aug.  27,  1906.) 

80020.     LATHrBua  sp. 

From  northern  Korea.     (No.  327a,  Aug.  20,  1»06.) 
20081.    Tbifolium  sp.  Clover. 

From  northern  Korea.    "(No.  328fl,  Aug.  15.  1906.)    A  perennial  clover 


80022.    Tbifouuu  sp.  Clover. 

From  the  mountains  of  northern  Korea.  "(No.  320a,  Sept.  0.  1006.) 
A  perennial  clover  found  growing  la  sandy  soil  along  a  creek.  For 
description  see  No.  328a  (S.  P.  I.  No.  20021)."     {Meyer.) 

2(X)23.    Mbdicaoo  sp.  Alfalfa. 

From  near  Hol-ryong,  northern  Korea.  "(No.  330a,  Sept.  5,  1006.) 
A  small-leaved  alfalfa  of  crawling  habit;  only  one  plant  on  a  sandy 
waste.  May  be  a  very  valuable  forage  and  pasturing  plant."  {Meyer.) 
20024.    Abtba&alus  sp. 

From  northern  Korea.    "(No.  33Ia,  Sept.  6,  1906.)     An  annual  growing 
In  rocky  river  beds  and  on  sandy  wastes.    See  If  it  Is  a  fodder  plant  for 
desert  regions."     {Meyer.) 
80085.    Ebodiuu  sp. 

From  near  Musan,  northern  Korea.  "(No.  332a,  Sept  1,  1806.)  A 
species  which  grows  on  very  sandy  soils  and  may  be  of  use  aa  a  fodder 
plant  like  the  Erodlums  In  California."     {Meyer.) 
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80026.     Spinacia  olebacea.  Spinach. 

EYom  Llaoyang,  MsDCliurla.  "(No.  2678,  June  20,  1906.)  A  good, 
large-leaved  spinach  grown  In  ebeltered  placea  all  through  the  winter 
and  producing  greens  until  early  summer."     iMet/er.) 

20027.  Spinacia  olesacea.  Splnadi. 
From  Antung,  Maacbnrla.    "(No.  268a,  July  12,  1906.)    A  large-leaved 

spinach  grown  In  sheltered  places  during  the  whole  winter  and  producing 
greens  until  early  summer."     (Meyer.) 

20028.  Rafhahus  sativub.  Radish. 
Prom  Llaoyang.  Manchuria.     "(No.  2698,  June  20,  1906.)     A   long, 

white,  winter  variety.  ChlDese  name  Pai-loba.  The  seeds  are  sown  In 
the  Bumnier  and  the  radishes  are  harvested  before  the  frost  sets  In 
and  are  kept  lu  rat-proof  cellars."     (Meyer.) 

20029.  Rafhanus  bativus.  Tt^iT"''^' 
From   T.laoyang,    Manchuria.    "(No.  270a.   June  20,   1906.)     A  long, 

white,  summer  variety.  A  rather  good  variety,  of  which  the  seeds  are 
sown  very  early  in  the  spring  on  somewhat  sheltered  places  and  which 
produces  good  roots  Id  abont  ten  weeks."     {Meyer.) 

20030.  Raphahus  sativub.  Badlsh. 
Prom  Llaoyang,  Manchuria.    "(No.  271a,  June  20,  1906.)     A  long,  red, 

summer  variety;  eaten  either  boiled  or  stewed.  A  very  good  vegetable, 
which  Is  eveu  served  In  the  foreign  hotels  to  northern  China.  Sow  early 
on  well-prepared  soil  In  sheltered  places."     IMeyer.) 

2(X)31.    Raphahcs  bativus. 


20032.    Raphanus 

From  Shan-hal-kwan,  China.  "(No.  273a,  Apr.  28,  1906.)  A  red 
winter  radish.  Chinese  name  Hong  loba.  Said  to  be  a  large  variety. 
Plant  1  foot  a[)art  lu  each  direction  in  porous  soil."     {Meyer.) 

B0033.     Bbasbica  pe-tbai.  P«-taai  cabbag*. 

From  Llaoyang,  Manchuria.  "(No.  274a,  June  20,  1906.)  A  summer 
cabbage;  Chinese  name  Fai  tgay.  A  loose-headed  form  of  the  Chinese 
cabbage.  This  variety  Is  sown  early  in  the  spring  and  eaten  all  through 
the  summer."      (Meyer.) 

20034.  Bbassica  pe-tsai.  Pe-tsai  eabl>ag«. 
From   Llaoyang,   Manchuria.    "(No,  275a,   June  20,  1006.)     For  de- 

wrlptlon  see  No,  274a  (S.  P.  L  No.  20033) ;  but  this  Is  said  to  be  a  some- 
what Inferior  variety."     {Meyer.) 

20035.  Brabbica  pb-tsai.  Pe-tsal  cabbaff& 
From    Llaoyang,    Manchuria.    "(No.   27(te,   June  20,   1906.)     Chinese 

name  Pai  tuay.  A  variety  of  cabbage  which  la  used  for  salt  pickling  and 
is  also  dried  In  ihe  sun.  The  pickled  cabbage  Is  considered  a  necessary 
relish  at  a  Chinese  meal."     {Meyer.) 

20036.  BBA8BICA  PE-TBAI.  Fe-tsai  cabbage. 
Prom  Llaoyang,  Manchuria.    "(No.  277a,  June  7,  1906.)     A  superior 

variety  of  summer  cabt>agc.    Chinese  name  Pai  txay,"     (Meyer.) 
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2O067.    Bbasbica  fs-ts&i.  Fe-tMd  cabbage. 

From  AntaoK,  Manchuria.  "(No.  278a,  Jnne  12,  1906.)  A  \-arlefr  of 
titet  dUnese  summer  cabbage,  Bald  ta  grow  very  large  on  moist,  ricb 
soils;  does  not  stand  great  drought  or  heat.  Can  be  bleached  by  tying 
the  leaves  together."     (J/eyer,) 

20088.    Bbassica  pe-tsai.  Fe-tsal  cabbage. 

Prom  Antung,  Manchuria.  "(No.  279a,  July  12,  1006.)  Chinese  name 
Pai  Itay.  These  seeds  came  from  a  different  grower,  but  In  nil  prob- 
ability are  tbe  same  as  No.  278a  (S.  P.  i.  No.  20037)."     {Meyer.) 

20039.  Bbassica  pe-tbai.  Fe-tsal  cabbage. 
From   SbaD-hal-kwan.  China;    "(No.  280a,  Apr.  28,   1906.)     Chinese 

name  Pai  taay.  A  good  winter  cabbage,  said  to  grow  on  dry  ground." 
(If  ever.) 

20040.  Cdcuuib  melo.  Uuskmslon. 
From  Antung,  Manchuria.    "(No.  290a.  July  10,  ISOG.)     A  small,  green 

melon.  These  fruits  are  eaten  lite  applet  by  the  Cblneee  and  Koreans 
and  are  not  bad.  They  may  t>e  of  use  to  us  as  preserves  or,  when  some- 
what improved,  as  a  table  fruit.  Require  apparently  less  lieat  to  ripen 
than  ordinary  muskmelons  do."     {Meyer.) 

80041.    Cucoiiis  UELo.  Huskmelon. 


30012.    Cucuuis  UELO.  Uuskmelon. 

From  Tcho-san,  northern  Korea.  "(No.  292a,  Aug.  4,  1906.)     A  small, 

green   melon.    For   descrlptiou   see   No.   200a  (8.    P.    1.    No.    20O4O)." 
{Meyer.) 

20043.  CncuuiB  uyim.  Kuakmelon. 
From    Pfoli-tong,   northern    Korea.     "(No.  29;ta,   July   24,  1906.)     A 

small,  green  melon.    For  description  see  No.  200a  (S.  P.  I.  No.  20040)." 
(Meyer.) 

20044.  Cccuuis  UELO.  Htukmelon. 
From  Kang-ko,  northern  Korea.    "<No.  2!Mn,  Aug.  S,  1906.)     A  some- 
what larger  variety  tban  No.  290«  <S.  P.  I.  No.  20040) ;  otherwise  tbe 
same  description  applies  to  it."     {Meyer.) 

2(X>49.    Cocuuia  ublo.  Knakmelon, 

From  Newchwang,  Manchuria.  "(No.  21)5a,  May  lU,  1006.)  Melon 
seeds  obtained  from  Rev.  J.  Cnreon.  of  Newcbwnng,  who  procured  them 
from  a  party  from  Australia.    Said  to  be  good  for  jam."     (Meyer.) 

20046.  Bbassica  pe-tsal  P«-tBai  cabbag«. 
From  Llaoynng,  Manchuria.     (No.  298a,  June  4,  1006.) 

20047.  Bbassica  juncea.  Cbinese  tnnstard. 
From    Llaoyang,    Manchuria.    "(No.    299a,    June   4,    1906.)     Chinese 

name  Tje  cftiM.    The  leaves  and  lower  stalks  are  eaten  either  fresb  or 
pickled."     (Meyer.) 

20048.  Lactcca  sativa.  Lettuce. 
From  Llaoyang,  Mancbnria.     "(No.  300a,  June  4, 1906.)     Chinese  name 

Stm  taay.    Probably  not  to  be  compared  with  our  lettuce,  but  may  be  use- 
ful in  breeding."     (Meyer.) 
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20049.  Lactcca  bativa.  Lettuce. 
From   Shan-hal-kwan,  China.    "(No.  301h,  Apr.  28,  1000.)     Cbiuese 

name  Chin  tat.    For  desorlpUon  see  No.  300a    (8.  P.  I.  No.  20048)." 
(If  ever.) 

20050.  Beta  vuloabis.  Beet. 


20051.    CucuMis  sATivus.  OAcumber. 

From  Llaoynng.  Manchuria.  "(Na  303a,  June  20,  1000.)  Chinese 
name  Otean  Ittca.  A  long,  green  cucumber  uaed  as  an  early  v^:etable. 
Grows  on  trelllHes  made  from  sorghum  stalks  and  in  warm  Weltered 
Bltuatlone."     iUeyer.) 

20055.  LagshabU  vtJLOAKis.  Gourd. 
From    Llaoyang,    Manchuria.    "(No,   304a.    June  4,    1906.)     ChineHe 

name  Qu  tsa.  A  gourd  eaten  boiled  aa  a  vegetable;  when  young  it  Is 
also  pickled  In  brine."     (ifei/er.) 

80063.    Allitiu  bativuu.  Garlic. 

From  Lilaoyang,  Manchuria.      (No.  305«,  June  4,  1006.) 
20054.    Allium  cbpa.  Onion. 

Prom  Llnoyang,  Manchuria.  "(No.  306a,  June  4.  1000.)  An  Inferior 
Chinese  onion ;  used  sparingly  na  a  vegetable,  not  being  stroug  enough 
to  suit  the  Celestial  palate."       {Meyer.) 

S00S5.     SoNCHue  ap. 

From  Musan,  northern  Korea.  "(No.  307n,  Aug.  21),  lOOG.)  A  wild 
vegetable,  tlie  young  leaves  of  which  are  usually  served  raw  as  a  salad, 
but  they  are  also  sometimes  boiled.  II  tastes  tike  the  dandelion  and  Is 
well  worth  trying.  Can  iirobably  lie  easily  force:!.  However,  on  sandy 
loam  It  la  sometimes  a  bud  weed,  su  I  would  recommend  to  be  quite  care- 
ful with  It  In  testing."      (J/cyer.) 

20056.  Cannabis  sativa.  Hemp. 
From  Yentai.  Manchnrla.    "(No.  2Sla.  June  1.  1006.)     Chinese  uiiuie 

Shem  ma.  These  seeds  conic  from  the  rich  [ilaln  between  Mukden  and 
Llaoyang,  where  the  soil  is  n  besvy  yellow  lonm.  The  seeds  are  thickly 
sown  broadcast  and  the  stems  are  harvested  wbeu  they  l>egin  to  set 
seeds."     {Mever.) 

20057.  Cannabis  sativa.  Hemp. 
From    Llaoyang,    Manchuria.     "(No.    282a,    June   2.    1906.)     Chinese 

name  8kem  ma.  Probably  the  same  as  No.  2Sla  (S.  P.  I.  No.  20056)." 
{Meyer.) 

20058.  Cannabis  sativa.  Hemp. 
From    Newchwflug,   Manchuria.     "(No.   28.'(a,    May  22,  11106.)      Seed 

obtained  from  Mr.  T.  Kammons.  American  consul-general,  Newchwang, 
who  obtained  the  seeds  from  Hai-tcbeng,  Manchuria.  This  Is  a  flue 
variety  of  hemp."      (llei/cr.) 

(See  a  P.  I.  No.  17528.) 
20050.    Abutilon  avicennab,  China  jute. 

From  Newchwang.  Mnncburta.  "(No.  284a,  May  22,  1006.)  Seed 
obtained  from  Mr.  T.  Sammons.  American  consul -genera  I,  Newchwang, 
who  obtained  the  seed  from  Hal-tcbcng,  Manchuria.  This  Is  a  coarse 
variety  of  hemp  used  for  roiie  making,"     (Ifpytr.) 

(See  8.  P.  1.  No.  iraao.) 
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20060.    ABUTiLon  avicbkhas.  China  jute. 

From  Hnn^ibnti,  Mancbnrla.  "(No.  297b,  Sept.  9, 1906.)  Chinese  uame 
Piti  ma.  Seed  ot  a  red-etemmed  variety  of  AbntilOD ;  apparently  a  sport 
from  the  white  variety.    The  fiber  Is  used  for  rope  making."     (l/ej/cr.) 

SOOei.     Papaveb  BOMNiTEBnu.  Opiom  poi>py. 

rrom  Antniig,  Mancbnrla.  "(No.  286a.  July  12.  1906.)  PtantB  grow 
In  a  rather  light,  black  soil,  and  the  seed  la  sown  In  rows  as  soon  as  the 
froBt  leaves  the  soil."     <Afever.) 

20062,     Papateb  bomnifebdu.  Opium  poppy. 

From  near  Antong,  Manchuria.  "(No.  286a,  July  2,  1006.)  This 
poppy  Is  cultivated  In  large  fields  near  Antung.  A  field  \a  full  bloom 
presents  a  color  spectacle  well  worth  seeing,  the  colors  of  the  petals 
ranglDg  from  pure  white  to  almost  black  purple.  Tbe  Indlvldiial  colors 
may  show  marked  dlfTerences  In  opium  production.  The  soil  is  a 
rather  poor  blackish  one,  with  much  stony  matter  thrown  in."     {Meyer.) 

80063.  NicoTiAnA  cmNEflsis.  Tobacco. 
Prom   Tan-ti-ku-11,   northern   Korea.      "(No.   288a,   Aug.   6,   1906.)      A 

large-leaved  tobacco  se^i  here  and  there,  and  Is  a  far  superior  variety 
to  the  ordinary  kinds."     {ileyer.) 

80064.  (Undetermined.) 

From  Hol-ryong,  northern  Korea.  "(No.  289a.  Sept.  4.  1906.)  Seed 
of  a  plant  said  to  come  from  soutliem  Korea.  The  berries  are  used  In 
dyeing  ribbons  a  deep  orange  color  i  they  are,  however,  aald  to  be  quite 
poisonous.    Probably  a  Solanaceae."     (Meyer.) 

80069.  Capsicuu  akkuum.  B«d  pepper. 
From  Liaoyang,   Manchuria.     "(No.  296a,  June  20,   1906.)      Chinese 

name  La  djo.  A  targe  variety  of  Gbill  pepper  grown  In  the  mariiet  gar- 
dens around  Liaoyang."     {Meyer.) 

80066.    Capsicuu  Annucii.  B«d  pepper. 

From  Liaoyang.  Manchuria.  "(No.  29Tb,  June  6,  1906.)  A  small- 
fruited  variety  of  Cbill  pepper  grown  more  or  less  for  ornament  and  also 
for  a  condiment"     {Meyer.) 

20067.  Pbunus  ABiiEitiACA.  Apricot. 
From  Antung.  Manchuria.    "(No.  S35a.  July  10,  1906.)     A  large,  red- 
dish apricot  with  solid  flesh;  said  to  come  fromChefoo,  China."    (Met/er.) 

20068.  Pbumus  aruehiaca.  Apricot. 
From  Musan,  northern  Korea.     "(No.  336a.  July  16.  1906.)     Apricots 

growing  In  semlwild  state  In  the  mountains.  The  trees  grow  to  large 
sizes,  but  the  fruits  are  of  Inferior  flavor  and  size."     (Jfei/er.) 

20069.  Pbunus  abmgriaca.  Apricot. 
From  the  mountains  near  Mnsan,  northern  Korea.     "(No.  337b.  July 

20,  1906:)  A  wild  apricot  growing  to  a  medium-steed  tree  and  having 
very  cort^  Imrk  and  large,  heavily  serrated  leaves.  Fruits  small  and 
inedible.  May  be  a  good  stock  plant  for  the  colder  r^lons,  or  can  be 
nsed  as  a  park  tree  In  the  Atlantic  Coast  States."     {Meyer.) 

80070.  PwJitVB  ASUENIACA.  Apricot. 
From  Ai^djou,  northern  Korea.    "(No.  338a,  July  16,  1906.)     A  wild, 

buafay  apricot  growing  in  tbe  dry.  rocky  mountains;  produces  small, 
scarcely  edible  fruits."     {ilever.) 
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20071.     Pbuhub  abueniaca.  Apricot. 

From  near  Tchang-aong,  northern  Korea,  "(No.  338a.  July  21,  1800.) 
Wild  apricot  seeds  from  a  very  tall  tree,  wbfcli  was  about  40  feet  high 
aad  of  wblcb  tbe  trunk  measured  10  feet  la  drcnmference  a  few  feet 
above  tbe  soli.  Can  be  used  as  a  shade  tree  In  park&  Fruits  small  and 
wortblees."     ( Meyer,  > 

3007S.    Psuinjs  abiieMiaca.  Apricot. 

From  Llaoyang,  Manchuria.  "(No.  340a,  June  21,  1006.)  A  red  apri- 
cot izrown  In  the  gardens  of  Liaoyang,  all  tbe  trees  being  seedlings;  fruit 
medium  sized  and  of  very  sweet  flavor."     (ilej/er.) 

20073.  Pbunub  ep.  Plum, 
From  tbe  mountains  of  northern  Korea.     "(No.  341a,  Aug.,  1906.)     A 

very  busby  wild  plum  growing  along  creeks  and  moist  places.  The  fruits 
ere  medium  sized  and  very  sour.  May  be  used  as  a  stock  plant  or  for 
hybridization."     {Meyer.) 

20074.  PBDKUa  ap.  Plum. 
rritni  AntuQg.  Mancburla.    "(No.  342a,  July  10,  1906.)     A  very  large 

yellow    plum    obtained    in   AntuDg,    but   Bald    to- come    from    Chefoo." 

(J/IJ/CT.) 

80075.     Pbunos  sp.  Cherry. 

From  Fong-wbnn.cheng,  Mancburla.  "(No.  343a,  July  1,  1906.)  This 
edible  busb  cherry  is  a  very  omameutal  shrub  when  In  full  frulL  Tbe 
fruits  make  fine  preserves."     (Mej/er.) 

20C76.    Pbuncs  sp, 

I'rom  Sba-ho,  Manchuria. 
Pru:iu8  growing  In  a  rocky  rg 

(J/ci/cr.) 

20C77,     Pbonus  811.  Chokecberrr. 

Troui  the  mountains  of  northern  Korea.  "(No.  345a,  Aug.  11,  1!K)6.) 
X  large-leaved  cholieeherry  beiirlng  large  racemes  of  cherries  In  pro- 
fusion. Grows  to  be  a  small  tree  or  a  large  shrub.  In  the  fall  the  leaves 
assume  very  brilliant  hues.  May  be  of  use  as  an  ornamental  park 
plant."     iMcger.) 

20078.     PftDNos  sp.  diokecberiT. 

From  the  mountains  of  northern  Korea.  "(No.  346a,  Aug.,  1906.)  Seed 
collected  In  different  places.  In  all  probability  different  strains  will  (i|>- 
l>ear  from  this  seed,  for  some  bushes  showed  marked  small  differences  in 
comparison  with  otbers."     (i/ej/er.) 

20078.     PauKus  sp.  Chokecherry. 

From  the  mountains  of  northern  Korea,  "(No.  34Ta,  Aug.  6,  1006.)  A 
very  ornamental  chokeeberry  with  large,  ovate,  lanceolate  leaves.  Can 
be  used  as  a  small  ornamental  tree  in  inrks."     (ileyer.) 

20080.  Pbuntis  GLAnDi;LiF(».iA.  Cfaokecberrr. 
From  the  mountains  of  northern  Korea.     "(Xo.  348a,  Aug.  !),  1900.)     A 

small-leaved,  ornamental  chokecherry.  May  be  useful  In  parlia  and  In 
gardens.  The  Ktrulfiht  young  stems  may  be  useful  for  making  emoklng- 
pll)e  stems,  and  the  heavier  pieces  of  the  trunk  produce  flue  wood  for 
small  furniture."      (Meyer.) 

20081.  Prurub  sp.  CbokeckenT. 
From  the  mountains  of  northern  Korea.     "(No.  349a.  Aug.  21,  1900.) 

A  small-leaved  chokecherry  with  slender,  drooping  branches.  Aa  orua- 
m^tal  small  tree  for  parks  and  gardens."    (J/cj/er.) 
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20082.    Prdkub  Bp.  ChokaChMTT. 

From  the  mountalna  of  northern  Korea.    "(No*.  3S0a.  Aug.  11,  1906.) 


20083.     PstTNUS  Bp.  Cbokecberr;-. 

From  the  monotalnB  of  northern  Korea.  "(No.  351a,  Aug.  9,  1006.)  A 
species  of  cbokecherrf  with  large  leaves  which  are  quite  hirsute,  eepe- 
(.'iallf  undemeath.  Well  adapted  as  an  omsmental  tall  shrub  for  parks 
and  gardens."     {Meper.) 

800S4.     Pbdnits  sp.  ChenT. 

From  tbe  mountains  of  northern  Korea.  "(No.  352a,  Aug.  21,  1006.) 
A  small  wild  cherry;  fruits  black  and  inedible.  The  shrub  or  small  tree 
Is  quite  handsome  In  appearance  and  can  be  used  In  gardens  and  parks. 
Only  two  or  three  trees  seen  during  tbe  whole  trip  through  northern 
Korea  and  only  two  bad  a  few  seeds."     (Jfe|/er.) 

20085.  PauNtis  FcuiLA,  Sand  eheny. 
From  the  mountains  of  northern  Korea,    "(No.  363a,  Aug.  20,  1906.) 

A  large-fruited  form;  fruits  very  sour  and  Inedible."     (Meyer.) 

20086.  pKuMue  fuuila.  Sand  cherry. 
From  Musan,  northern  Korea.     "(No.  354a,  Aug.  29,  1006.)     A  sand 

cherry  with  large  fruits  produced  In  great  abundance :  fruits  not  sour, 
though  not  of  good  quality.  May  be  Improved  or  used  In  i>arka,  gardens, 
or  rockeries ;  as  a  bush  in  full  bearing  la  decidedly  beautiful.  Height  of 
bushes,  2  to  3  feet."     (Meyer.) 

20087.  Pbunus  FQUtLA,  Sand  cherry. 
From  Shako-san,  northern  Korea.    "(No.  355a,  Aug.  1,  1906.)     A  sand 

cherry  growing  on  tbe  banks  of  the  Yalu  Klver.  For  description,  see 
No.  354a  (S.  P.  I.  No.  20086)."     (ilvyer.) 

20088.  Pbunus  puuila.  Sand  cherrr. 
EYom  tbe  mountains  of  northern  Korea.    "(No.  356a,  July  22.  lIXKi.) 

A  heavy-bearing,  though  very  small-fruited,  sand  cherry;  not  edible.  For 
description  see  No.  354a  (S.  P.  1.  No.  20086)."     (Meyer.) 

20089.  PiNus  KOBAiENBis.  Pine. 
From  Al-djou,  northern  Koreu.     "(No,  333a,  July  14,  1906.)     An  edible 

pine  nut  obtained  In  Al-djou ;  Ih  produced  by  u  tail,  blulnh  pine  which  I 

afterwards  saw  iu  the  forests  near  IVk-tn-itan.  It  Ih  an  excelleut  timber 

tree,  growing  to  be  150  feet  tall  and  making  a  straight,  clean  stem." 
(JUcj/cr.) 

20000.    PiNus  KOBAIENBIS.  Pine. 


From  Vladivostok,  Siberia.  "(No.  334a,  Sept.  20,  100(i.)  Edible  pine 
seedB  bouKbt  at  a  Chinese  fruit  stand  lu  Vladivostok.  Probably  tbe  same 
as  No.  333a  (S.  P.  1.  No.  20069),"     (ifctfer,) 

20061,     PiHUB  TKUNBEBOii.  Japanese  bUck  pine. 

From  tbe  moun'ains  of  northern  Korea.  "(No,  504a,  Sept.  1,  1900.) 
A  beautiful  pine  with  light  green  foliage  and  making  dense,  round  beads; 
also  a  good  lumber  tree,  (irows  In  tlie  driest  of  situations  and  on  very 
poor  soil;  does  not  grow,  though,  at  great  altitudes,  so  will  probably  not 
bear  any  severe  cold.    Of  use  as  an  ornamental  park  tree,"     (Meyer.) 

20002,    ZiEYPHus  SATiVA.  Jujnbe. 

From  Vladivostok,  Siberia.  "(No.  505a.  Sept.  26,  1006.)  A  large- 
fruited  'date'  obtained  at  Vladivostok,  where  tbe  Chinese  Import  them 
from  Chefoo,  China."     (Meyer.) 
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20093.    SOPHORA  JAPOHICA.  Japanese  pagoda  tree. 

From  Llaoyang,  Manchuria.  "<No.  Sesa,  June  4.  1906.)  A  much 
smaller  variety  of  Sophora  than  is  Keiierally  Been,  growing  as  a  sbrub 
or  a  small  tree  with  smaller  leev-es,  brant^hes,  pods,  etc. ;  quite  oraamen- 
tal  and  well  worth  growing.  Only  a  few  trees  seen  In  a  yard  uear 
Llaoyang."     {Meyer.  > 

20004.    COLUTEA  sp. 

Prom  Port  Arthur,  Manchuria.  "(No.  369a,  May  14,  IOCS.)  Probably 
Colutea  Jruticota.  Used  In  the  parka  In  Port  Arthur  as  an  ornamental 
shrub.  As  the  climate  there  Is  very  dry.  the  shrubB  and  trees  from  there 
will  thrive  In  semlarld  reglonB."     {Meyer.) 

20099.    AuoBPUA  sp. 

From  Port  Arthur,  Manchuria.     (No.  370a,  May  14,  1908.) 

20096.     (Undetermined.) 

From  Port  Arthur,  Manchuria.  "(Na  371a,  May  14,  1906.)  A  shrub 
of  bushy  habit,  with  slender  branches  and  lanceolate  leaves,  growing  in 
the  parks  of  Port  Arthur  along  the  sidewalks;  well  adapted  for  this 
purpose."     (Meyer.) 

20007.    Xarthoxtlum 


20098.     Elaeaohus  sp. 

From  Port  Arthur.  Manchuria.  "(No.  373a,  May  15,  1906.)  An 
Elacagnus  with  silvery  leaves  and  bearing  white  berries;  grows  to  be  a 
tall  shrub  with  long  branches.  Quite  beautiful  when  seen  in  clumps." 
{Meyer. ) 

2(X>0e.    Elaeaunus  sp. 

From  Port  Arthnr,  Manchuria.  "(No.  374a,  May  16,  1906.)  A  variety 
with  black  seeds;  grows  to  be  somewhat  larger  than  the  preceding  one; 
otherwise  the  same  remarks  apply  to  It."     {Mej/er.) 

20100.  TiLiA  UASosHUBicA.  IJuden. 
From  near  Mukden,  Manchuria.    "(No,  375a,  May  29,  1906,)     A  very 

latfie  leaved  linden  from  the  forest  iirouud  the  Imperial  I<^st  Tomb,  near 
Mukden.  A  iiandsome  tree,  of  which  the  leaves  sometimes  reach  the 
size  of  1  foot  across  In  each  direction."     {Meyer.) 

20101.  Aralia  sp. 

From  Ateuk-ryong,  uortbem  Korea.  "(No.  376a.  Aug,  10,  1906.)  A 
low  omameotal  shrub,  with  handsome,  large,  light  green  leaves  and  bear- 
ing large  clusters  of  scarlet  berries.  Urows  In  shady  places  In  the 
primeval  forests;  seems  to  prefer  leaf  mold."     {Meyer.) 

20102.  Abalia  sp. 

From  Tchong-plng.  northern  Korea,  "(No.  377a.  Aug.  19.  1906.)  A 
shrubby  Aralia  growing  from  5  to  10  feet  tail,  with  palmately  divided 
leaves  and  bearing  an  abundance  of  black  berries  in  umbels."     {Meyer.) 

20103.  .\RAL1A    MAHDSHllBICA. 

From  PoBHlet,  Siberia.  "(No.  378a.  Sept.  10,  1906.)  A  very  large 
leaved  Aralia.  the  leaves  sometimes  t>econilug  3  to  4  feet  long.  Seems  to 
be  very  hardy  and  drought  resistant."    (Meyer.) 
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20104.  ACAHTHOPARAX   BESaiUFI.OBUU. 

From  Liaoyang,  Maochnria.  "(No.  379a,  June  1, 1906.)  An  Aralla-llfce 
sbrub  growing  In  the  Scottisli  mission  garden  in  Liaoyang.  Ma;  be  util- 
ized In  parks  and  large  gardens;  not  as  ornamental,  perhaps,  as  could 
be  wished  for,  but  apparently  very  hardy  and  drought  resistant." 
(ifei/er.) 

20105.  Cbatazuus  sanquimba.  Hawthorn. 
From  the  mountains  of  northern  Korea.    "(No.  380a,  Aug..  1000.)     A 

very  hardy,  ornamental  Crataegus  growing  as  a  tall  shrub  or  small  tree. 
Has  light  grepn,  somewhat  tomentose  foliage,  and  Ih  covered  In  the  fall 
with  orange-Bcarlet  berries.  The  berries  are  edible,  but  are  rather  flat 
and  mealy  to  our  taste.    Well  adapted  for  planting  In  parks."    (i/ryrr.) 

20106.  Cbataeoub  sAnouiNEA.  Hawthorn. 
From  the  monntalns  near  the  source  of  the  Tumen  River,  northern 

Korea.  "(No.  381a.  Aug.  27.  lOOa.)  Seeds  from  trees  growing  at  high 
altitudes,  <>ver  3,000  feet,  and  apparently  tbe  limit  zone  of  this  Crata^us. 
Ought  to  be  hardier  tban  No.  380a  (S.  P.  I.  No.  20105);  otberwise  tbe 
same  description  applies  to  It."     (Meyer.) 

20107.  CsATAxaus  sanquinea.  Hawthorn. 
From  tbe  mountains  of  northern  Korea.    "(Ko.  3S2u,  Aug.  5,  1906.)    A 

variety  bearing  yellow  berries;  not  as  handsome  as  the  usnal  type." 
{Mei/er.) 

20108.  Cbataeodb  pinkatifida.  Hawthorn. 
From  the  mountains  of  northern  Korea.     "(No.  3S3a,  Aug.  2S,  1»0B.) 

A  variety  having  very  finely  pinnate  leaves.  The  fruits  are  much  smaller 
and  ripen  later  than  those  of  the  uaual  type.  This  may  be  a  distinct 
variety  or  strain."     {Uet/er.) 

20100.     Cbat&eous  pinnatifioa.  Hawthorn. 

From  tbe  mountslue  of  northern  Korea.  "(No.  3S4a,  Aug.  28.  1900.) 
A  variety  quite  handsome  in  appearance,  having  large,  glossy,  dark  green 
leaves;  bears  very  few  fruits,  however."     (^ever.) 

20110.  SosBus  sp. 

From  tbe  mountains  of  northem  Korea.  "(No.  3S5a.  Aug.  27,  1906.) 
A  Sorbue  seen  usttally  as  n  abrnb.  but  in  the  forests  it  grows  to  be  n  tail, 
slender  tree;  apparently  a  very  scant  tieflrer,  as  I  naw  only  two  shrubs 
In  fruit,  but  the  large  cluBtera  of  yellow  berries  contrast  beautifully  with 
tbe  tender,  pinnate  foliage."     [Uei/er.) 

20111.  BEBBERissp.  Barbsrry. 
From  the  mountains  of  northern  Korea.     "(No.  386a.  Aug.  28,  1006.) 

A  large-leaved  Rerberle  growing  6  to  10  feet  tall  and  bearing  many 
racemes  of  red  berries."     (Meyer.) 

20112.  Bebbekis  Bp.  Barberry, 
From  the  mountslnH  of  nortbern  Korea.    "(No.  387a,  Sept.  2,  1906.)    A 

lai^e-leaved  Berberla  from  a  different  locality  tban  tbe  preceding  one; 
otberwise  the  same  remarks  apply  to  it."    (Meyer.) 

80113.    Rosa  ap.  Base. 

From  northern  Korea.  "(No.  388a.  Aug.,  1906.)  Fruits  collected  from 
rose  bushes  In  different  parts  of  nortbern  Korea;  probably  several  dis- 
tinct species."     (Jfever.) 
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20114.  Sambucub  BACEUD8A.  Eld«r. 
From   the   mountains   of   nortbeni    Korea.      "(No.   389e,   Aug.,    lOOS.) 

Seed  collected  from  bushes  Krowlng  at  so  attitude  of  from  4,000  to  S.OOO 
feet.  The  bushes  at  these  altitudes  do  not  rtow  blgher  tban  4  or  6  feet. 
but  are  extremely  beautiful,  being  loaded  with  larjire  clusters  of  scarlet 
berries,  which  contraet  vivldl;  wltb  the  bright  ereea,  gloas;  foliage.  This 
is  a  ver;  hardf  shrub,  growing  on  the  poorest  of  soils  and  really  loolclng 
better  in  colder  clluies  thau  In  tbe  warmer  altitudes.  Perhaps  a  good 
ebrub  for  tbe  Northwestern  States."     (Meyer.) 

20115.  ViBUBNUU  sp. 

From  the  mountains  of  northern  Korea.  "(No,  SOOa,  Aug.  20,  1900.) 
A  Viburnum  wltb  rather  small,  light  green  leaves  and  bearing  small 
umbels  of  white  flowers,  followed  by  berries  which  turn  from  green  (o 
red,  and  when  ripe  to  jet  black,  iirowa  from  4  to  10  feet  higb.  Seems  to 
prefer  calcareous  rocky  soil."     (Mryrr.) 

20116.  ViBUBHCM  sp. 

From  tbe  mountainn  of  northern  Korea.  "(No.  301a,  Aug.  28,  ISKKt.) 
Collected  in  a  dlfTerent  locality  and  from  talte.'  shrubs  than  No.  ;t!iOa ; 
otherwise  the  same  remarks  apply  to  it"     (Mei/er.) 

20117.  Betula  ap.  Birch. 
From  the  mountains  of  northern  Korea.    "(No.  392a,  Aug.  11,  1900.) 

A  beautiful  white  birch,  the  baric  of  which  Is  used  as  roofing  material  In 
tbe  mountain  regions,  also  for  Illuminating  pur|>oses,  taking  the  place  of 
our  laraiiB  and  candles.  In  the  forests  this  tree  grows  to  be  over  100 
feet  tall,  but  solitary  specimens  never  reach  that  size."     {ilct/er.) 

20118.  Betula  ap.  Blrcta. 
From  Tcbong-ping,  northern  Korea.    "(No.  383a,  Aug.  20,  lOOB.)     A 

very  low,  busby,  dwarf  birch,  wltb  blackish  bark,  growing  3  to  4  feet 
high,  on  a  cold  plain,  high  In  the  mountains,  where  the  soil  consisted  of 
black  )>eat.     Used  locally  for  making  brooms."      (ilej/rr.) 

20119.  Betula  sp.  Birch. 
From  tbe  mountains  of  northern  Korea.    "(No.  3IMa,  Aug.  in.  1900.) 

.--......  . .  ^  nionntflin  vallfy.  only 

20120.  CoRNus  sp.  Dogwood. 
From  near  Tchang-song,  northern  Korea.    "(No.  aSXiu,  July  20,  1000.) 

A  lall-growing  tree,  with  beautiful,  large  leaves;  quite  rare  In  southern 
Manchuria  and  northern  Korea."     (J/<'ircr.) 

20121.  CoBRua  sp.  Dogwood. 
From  the  mountains  of  northern  Korea.     "(No.  3fl6a,  Ang.  11,  liKIG.) 

A  medium-sized  shrub,  growing  mostly  in  rocky  soil  along  water  courses. 
HaK  large,  llgbt  green  leaves  and  reddlsb  colored  twigs,  and  la  sometimes 
loaded  wltb  clusters  of  white  berries."     iilemr.) 

20122.  Spibaea  sp.  Splrea. 
Prom  the  mountains  of  northern  Korea.    "(Xn.  3!)7a,  Aug.  11,  llKHl.) 

A  very  shrubby  Kplraea  4  to  S  feet  tall,  found  growing  along  rocky 
ravines."     (Meyer.) 

20123.  Spibaea  sp.  Spina. 
From  Tchlen-shnn  .Mountains.  Manchuria.     "(No.  SftSa,  June  ft,  lilOO.) 

A  Spiraea  fou::d  growing  on  rocky,  ex|iosed  piarea  in  the  mountains." 
(Mej/er.) 
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20104.     (Uadetermined.) 

From  near  TcbaoR-Hong,  northern  Korea. 
I  abrab  with  rather  lai       ~ 

20125.  Cab  AGAR  A  sp. 
From  the  moantalos  at  the  Boarce  of  the  Taioea  RiTer,  northern  Korea. 

(No.  400a.  Aug.  27,  1006.) 

20126.  JuNiPEBCs  CHiXEiteis. 
Fro 

thrive 

20127.  LesPBDESA  ap. 
From  Tchlen-Hhnn  MoiintalDB,  Manchuria.     "(No.  402a,  June  ft,  IDOG.) 

A  Buall,  ornatnental  shrub,  bearing  man;  racemeB  of  rosy  colored  flowers; 
thrives  on  high,  dry  land.  Of  use  In  icardens  and  along  embankments  as 
a  low.  ornamental  shrub."     {ileyer.) 

20128.  Salix  sp.  Willow. 
From  tbe  mountains  of  northern  Korea.    "(No.  403a.  Aug.  15,  1906.) 

For  description  see  No.  020  (8.  P.  I.  No.  10527)."     {Mei/er.) 

20120.     (Undetermined.) 

Prom  the  monntalns  of  northern  Korea.  "(No.  4<Ma,  Ang.  20.  1000.) 
A  woody  climber,  with  larfte.  lifcht  green  leaves  and  bearing  panicles  of 
small,  whitish  green  flowers,  followed  by  large  qusnlitles  of  three-winged 
seeds.  Apparently  ean  stand  low  teai]>erstures,  as  tt  ia  even  found  on 
high  mountain  tops."     (Mcper.) 

20130.  (Undetermined.) 
From  northern  Korea.     "(No.  406a,  Aug.  11,  1906.)     Seed  of  a  low 

bush  growing  on  wet.  peaty  soil  and  having  glossy  green,  ovate,  lanceo- 
late leaves  and  bearing  scarlet  berries."     (J/tj/pr.) 

20131.  Azalea  sp.  Awilwt. 
From  the  monutalns  near  Musan,  northern  Korea.     "(No.  406n.  July 

10,  1900.)  A  shrubby  Azalea  bearing  pale  [turplish  flowers,  found  grow- 
ing in  the  mountains."     (Jfcytr.) 

20132.  ( Undetermined. ) 
From  the  mountains  of  northern  Korea.    "(No.  407a.  Jnly  20.  1006.) 

A  low,  ornamental  shrub  looking  like  a  Spiraea,  but  with  raspberry- like 
leaves,  found  growing  in  profusion  along  a  shady  road."     (Heiier.) 

20133.  Rraunus  sp.  Bacfcthom. 
From  tbe  mountains  of  northern  Korea.    "(No.  40Ka.  Aug.  28,  1000.) 

An  ornamental  Rhnmnus,  with  broad,  light  green  leaves,  growing  itau- 
ally  as  a  lai^e  shrub,  but  seea  occBsionaily  as  a  small  tree."     (Jicyf.) 

20134.  RHAunns  sp.  Buckthorn. 
From  the  mountains  of  northern  Korea.    "<No.  400a,  Aug.  IS.  1000.) 

A  small-leaved  Rhamnus  of  very  dense  growth.  Well  adapted  for  use 
as  a  hedge  and  for  dwarQng  and  clipping  purposes,"     (l/c^er.) 

20135.  RiiAunus  sp.  Buckthorn. 
From  the  mountains  of  northern  Korea.    "(No.  410a,  Aug.  20,  liiOO.) 

A  small-leaved  Rhamnus  of  not  as  dense  growth  as  the  preceding;  other- 
wise tbe  same  remarks  apply  to  it."     iMejicr.) 
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20136.    Amelanchieb  sp  (?). 

From  Ihe  mountains  of  northera  Korea.    "(No.  411a,  Aug.,  1906.)     A 
alirub  bearing  amall,  Inedible  frulta  like  crab  apples  and  wlUi  leaves  like 
a  small  Viburnum  upulug.     Seems  to  prefer  ^dy  Spots  In  tlie  bigber 
altitudes,"     (J/ti/cr.) 
20I3T.     MiLVB  ^.  Crab  apple. 

Prom  the  mountains  of  nortbem  Korea.  "(No.  412a.  Aug.  20,  1006.) 
A  few  seeds  of  a  wild  crab  apple  bearing  very  sniall,  hard  fruits.  Grows 
usually  as  a  sbrub,  but  In  sheltered  places  becomes  a  tree."     (Hejfer.) 

S0138.    EuoaYuus  sp. 

From  Ihe  mountains  of  nortbern  Korea.  "(No,  413a,  Aug.  28.  1906.) 
A  small-leaved,  liardy  Euonymus,  growing  very  compactly."     (Jfeyer.) 

20130.     EnoNvuussp. 

From  the  mountains  of  northern  Korea.  "(No.  414a,  Aug.  28,  1906.) 
A  dense-growing,  small-leaved  bush,  with  corky  wings  along  its 
branches."     (i/eyer.) 

20140.  Guoitruus  sp. 

From  the  mountains  of  northern  Korea.  "(No.  415a,  Aug.  9,  1906.) 
A  large-leaved  Euonymus  growing  in  dense  shade  tn  the  forest  and  bear- 
ing four-winged  fruits."     (Mei/er.) 

20141.  LONicERA  ep.  Honeysuckle. 
From  the  mountains  of  northern  Korea.    "(No.  416a,  Aug.  12,  1906.) 

A  large-leaved  l^nicera,  with  large,  scarlet  berries."     {Mever.) 

20142.  LoNicGSA  sp.  Honeysuckle. 
From  the  mountains  of  northern  Korea.     "(No,  417a,  Aug.  12.  1906.) 

A  medium -sized,  busby  honeysuckle  growing  In  large  masses  and  bearing 

scarlet  berries."     {Metier.) 

20143.  LoRicEBA  sp.  Honeysuckle. 
Prom  the  mountains  of  northern  Ivorea.    "(No.  418a.  Aug.  12,  1900.)    A 

low,  bush  honeysuckle  with  bright  green,  medium-siEed  leaves  and  scarlet 
berries."     {Mepcr.) 

20144.  LoniCEBA  sp.  Honeraackl*. 
From  the  mouiitolns  of  nortbem  Korea.    "(No.  419a.  Aug.  21,  1906.)    A 

bushy  honeysuckle  growing  10  to  12  feet  high;  leaves  larger  and  darker 
green  than  the  ordinary  lyiie."     (Mej/er.) 

20145.  LoNicEBA  sp.  Honeysuckle. 
From  Bo-inu-shaii  Mountains,  northern  Korea.     "(No.  420a,  Aug.  24. 

1906.)    A  low,  shrubby  honeysuckle,  3  to  4  feet  high,  bearing  pretty  blue 

berries  of  repulsive  tiiste.    These  shrubs  grow  only  a 

may  be  used  In  Ihe  colder  |iarts  of  the  United  States  a 
shrubs."     (J/eycr.) 

20146.  IxiHiCESA  sp.  Honeysnekle. 
From  Sa-mnltsi.  Manchuria.     "(No.  421n,  July  27.  1906.)     A  large, 

busby  boueysuckle.  becoming  sonieivbat  sbai^y  when  old.     When  young. 


20147.    Alnus  sp.  Alder. 

From  the  mumitahis  of  northern  Korea.  "(No.  422a.  Sept.  I,  1906.)  A 
large-leaved  alder  growing  along  water  courses ;  quite  a  handsome  shrub." 
{Htfier.) 
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80148.    Alnus  ^  Alder. 

From  near  Tok-sil-tong,  northern  Korea.  "(No.  423a,  Aug.  12.  Ifl06.) 
A  large-leaved,  dark  green  alder  growing  in  rock;  soil  along  a  Btreaui. 
Apparently  grows  to  be  only  a  tall  sbrub;  at  least  no  trees  of  It  were 
seen."     (.Meyer.) 

20149.  AcEB  GiHKALA.  BUple. 
From  the  mountains  of  northern  Korea.    "(No.  424a,  August,  1006.)    A 

dwarf,  bushy  maple  with  small,  scarcely  lobed  leaves  tiud  bearing  an 
abundance  of  fruits,  which  assume  beautiful  rosy  and  re<l  colors  tnwiuil 
the  end  of  summer.  It  Is  exported  from  the  Yalu  River  to  iiorte  in 
China,  where  the  shoots  with  leaves  on  them  are  used  lu  the  manufacture 
of  a  black  dye."     (Meyer.) 

20150.  AcKBsp.  Maple. 
From  the  mountains  of  northern  Korea.    "(No.  425a,  Aug.  16,  lOOC.) 

A  tall,  bushy  maple  with  rather  large,  dark  green  leaves."     (llei/er.) 

20151.  AcEB  QiNNALA.  Haple. 
From  the  mountains  of  northern  Korea.    "(No.  426a,  Aug.  20,  lOOG.) 

A  bushy  maple  with  very  slender  branches  and  small  leaves;  pr<^bly  a 
variety  of  No.  424a  (S.  P.  I.  No.  20149),  and  as  such  the  same  description 
applies  to  it."     (Ueyer.) 

20152.  AcEB  ap.  Maple. 
From  the  moantains  of  northern  Korea.     "(No.  42Ta,  Aug.  21,  1006.) 

A  rather  large  leaved  uiaple  growing  to  be  a  very  tall  shrub  or  someltuies 
a  small  tree;  always  found  growing  between  other  trees  and  not  as  soli- 
tary specimens  in  open  spaces."     {Meyer.) 

20193.    ACEB  sp.  Maple. 

FroDi  the  mouutains  of  northern  Korea. 


S01S4.     Paeonia  sp.  Peony. 

From  Ro-tnu-shaii  Mountains,  northern  Koi-en.  "(No,  420a,  Auf;.  2:i, 
lOOU.)  A  wild  peony  growing  In  the  primeval  forest  at  high  altitudes. 
3,000  1o  4,000  feet,  ou  decom|>oscd  eaudetone."     {Mvyrr.) 

201S&.     Saxifbaqa  tahulabtb. 

From  the  mountains  of  norlheni  Korea.  "(No,  430a,  Aufi.  27.  IJXXl.)  A 
Saxifratw  having  circular  leaves  whjch  are  sometimes  over  1  foot  In 
diameter.  Grows  in  cool,  shady  places  In  the  forests ;  prefers  u  sandy 
soil."     (Meyer.) 

20156,     Saxifbaoa  sp. 

From  the  mountains  near  Musan,  northern  Korea.  "(No.  4.31a,  Jiilj 
16.  1906.)  A  Sailfraga  growing  In  the  rocks  In  shady  places.  In  the 
distance  It  looks  exactly  like  a  vigorous  AvipelapHn  vpitchii."     (Meyer.) 

!i0157.     Dbacocephaluu  sp. 

From  near  Tchnng-song,  uorthem  Korea.  "(No,  432a,  July  21,  1900.) 
An  ornamental  labiate  with  large,  blue  flowers;  probably  a  perennial. 
Found  only  on  sandy  soil."     (Meyer.) 

80158.    AsPABAQUs  sp. 

From  near  Ma!-ml-la.  northern  Korea.  "(No.  433a,  Aug.  12,  1906.) 
An  oriiumentn!  wild  aspnrugus  with  straight  stems  and  t)eantlFul,  light 
green,  feathery  foliage;  grows  from  2  to  4  feet  tall."     (Meyer.) 

(See  8.  P.  I.  No.  20357.) 
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20199.    Amabanthus  bi>. 

From  near  Huucbun,  Mancburla.  "(No.  434a.  Sept.  T,  1906.)  Au 
omaniental  AniaranthoB  wllh  large,  drooping  plumes  of  caaary-yellow 

color."     (ilvycr.) 

20160.  Amabanthus  ep. 

Frooi  NewchwBiig,  Mancburla.  "(No.  435a,  May  18,  1006.)  Seed  of 
an  Amarantbna,  wblcb  is  said  to  b«  nn  ornamental  garden  plant,  obtained 
from  Hev.  J.  ('Arson,  of  Newcbw&ng,  who  received  the  seed  from  Jaimu." 
(J/cyer.) 

20161.  Amabanthus  sp. 

From  Newcliwang,  Mancburla.  "(No.  4.^Wta,  May  17.  lOOfi.)  Seed  of 
an  Amnrnntbus  wblcb  In  grown  for  ornament  In  ChineM>  gardens  and  of 
which  the  young  seedliugs  are  hIho  used  an  a  vegetable.  Cblneste  name 
Lao  lal  jiicw,    t)btalued  from  Rev.  J.  Carson,  of  Newcbwang."     (Mcj/er.) 

20162.  DELPHiniuu  sp.  Larkspur. 
From  Newchwang,  Mancburla.     "(No.  4.?7a,   May  IS,  IWC.)     A  dark 

blue,  perennial  larkspur,  of  use  ax  an  ornamental  garden  plant  In  dry, 
cold  regions.  Seeds  obtained  from  Rev.  J.  Carson,  who  received  tbem 
from  a  friend  In  Kai-chow.  Mancburla."     (J/cj/cr.) 

a0163.     (Undetenulned.) 

From  Newchwang,  Manchnrln.  "(No.  43Sa,  May  IS.  inoo.)  A  wild 
composite  known  as  'antumii  dalfty.'  Seed  obtained  from  Rev.  J.  Car- 
son."    (ilet/er.) 

20164.    Anemoke  sp. 

From  Fong-wbang-sben.  Manchnria.  "(No.  43%),  June  30,  inoe.)  A 
wild  anemone   found   only   on   sandy   soil ;    inxtbably   an    ornamental." 

(Meyer.) 

20105.    REKUANniA  olutinosa. 

From  I.Iaoyang,  Manchnria.  "(No.  440a,  June  21,  ]!)06.)  An  orna- 
mental plant  found  growing  on  the  city  walls  of  PeltinK  and  Linoyang. 
Has  ratlier  large  spikes  of  brownish  purple  flowers."      (Afcycr.) 

20166.  Althaea  bosea.  Hollybock. 
From   Hiinchnn,    Manchnria.    "(No.  441a,   Sept.  S,   1!)00.)     A   large- 
flowered  hollyhock  of  dark  .|mrple  color;  grown  aa  an  ornamental  plant 
in  Chinese  K^iT'lcns."     (Mcj/cr.) 

20167.  SCABIOSA   CADCASICA. 

An  ornamental 

20168.  AsTEB  sp.  Aster. 
From  near  MiiHaii,  northern  Korea.    "(No,  44.Sa,  Aug.  2ft.  liWO.)     A 

beriwceous.  irerennial  com|)ONlte  growing  2  or  3  feet  high;  has  but  few 
stalks  and  tiears  many  flowers  with  yellow  centers  and  dark  blue  rays." 

iih-yer.) 

30169.     (Undetermined.) 

From  Ihe  nminitnlns  of  northern  Korea.  "(No.  444a,  Ang.  11,  IftOO.) 
A  composite  iiearlng  large  flowers  having  a  yellow  center  and  blue  raya; 
bears  but  a  few  flowers  to  each  stalk.  Grows  from  a  few  tucbett  to  1 
foot  tall."     (J/tycr.) 
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20170.     Callistephus  kobtbnsis. 

From  the  mountains  of  northern  Korea.  "(No.  445a.  Sept,  3,  1006.) 
Seed  of  the  wild  form  of  our  trarden  aater.  found  growlug  Id  great  pro- 
fusion In  the  moiintaina  of  northeatit  Korea.  A  beautiful  plant  that 
might  be  naturalized  in  the  United  States,  especially  In  the  Rockf  Moun- 
tain regions."     (Hej/er.) 


20171.      DIANTHUB   CHIKEKSIS. 


20172.    Tabatacuu  sp. 


■•(No.  44fin,  Hfirt.  3,  inOO.) 


'■(No.  447n.   May  2S.  JIKW.) 

20173.  Viola  sp.  Violet 
From  the  monntainR  of  northern  Koren.     ''(No.  44«a.  Auie.  Ifi,  1906.) 

A   violet  bnving   luuall   leaves  which   exactly    resemtile   Ihe   Oyclflmen." 
(Mcver.) 

20174.  Aquileoia  sp.  Columbine. 


20175.  Sedum  ap. 

From  Al-djou,  northern  Korea.  "(No.  4riOn,  July  17,  IflOfl.)  A  low- 
growing,  yellow-flowering  Sedum  well  ailafited  for  rockeries;  grows  very 
compactly  and  eovera  large  expanses;  seenia  to  prefer  roeky  ur  sandy 
situatlona."     (1/ej/cr.) 

20176.  Lychnis  sp. 

From  the  mountains  of  northern  Koren.  '■(No.  451a.  Aug.  22.  1006.) 
A  Lychnis  with  rather  large,  bright  scarlet  flowers  bnt  oj*  souiewbat 
weedy  growth.     If  It  can  be  Improved  It  will  be  a  good  garden  plant" 

(Meyer.) 

20177.  ASTILBE   S|1. 

From  the  mounlnlns  of  northern  Koren.    "(No.  4R2n,  July  ]!).  1006.) 


20178.  AcTAEA  S|>. 

From  tbe  mountains  of  northern  Korea.  "(No.  4n3a,  Ang.  23,  1900.) 
A  plant  with  large  blpinuate  leaves  and  bearing  spikes  with  l)errle>i  of 
a  striking  red  color:  found  growing  In  a  dense  forest."     (Ucver.) 

20179.  GLVcyRBHiZA  sp. 

Prom  near  Lisoyang,  Manchuria.  "(No,  454n,  June  1.  1906.)  A  rather 
bandsonie  wild  plant  which  Is  green  when  other  vegetation  has  just 
commenced  to  grow.  This  plant  grows  in  tbe  driest  of  situations;  Is 
not  ealen  by  aninials  and  may  be  poisonous."      (ilei/er.) 

20180.  LvciuM  sp. 

From  Hol-ryong,  northern  Korea.  "(No.  45!>n,  Sept.  3,  IftOO.)  A  wild 
matrimony  vine  with  rather  large  scarlet  berries;  In  the  wild  state  tbe 
brauchea  grow  3  to  5  feet  long."     (Meyer.) 

20181.  Cleuatis  sp.  CleinatiB. 
From  the  mountains  of  northern  Korea.    "(No.  456a,  Ang.  2.S,  190(1.) 

A  large-growing  clematis  with  white  flowers;  not  hlgbly  omflmetital,  as 
the  panicles  with  flowers  are  not  dense  enough  and  tbe  individual  flowers 
do  not  all  blossom  at  the  same  time."     {iteyer.} 
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20182.  Adlouia  sp. 

From  the  niountalQB  ot  northern  Korea.  "(No.  4S7a,  Aug.  28,  1906.) 
An  ornamental,  perennial  climber  with  graceful  foliage  and  bearing 
many  racemes  of  drooping  rosy  flowers,"     {Meyer.) 

20183.  RiciNus  couuuNis.  Castor-oil  ^nt. 
From    northern    Korea.    "(No.    4&8a,    Aug.    5,    1906.)     A    cuUlvnted 

variety  of  the  eplneleea  castor  benn  found  growing  nrooiig  plants  of  the 
B|}lnr  variety."     (Meyer.) 

20184.  (Undetermined.) 

Prom  Tchlen-Hlian  Monntalns,  Manchuria.  "(No.  459a,  June  7,  1900.) 
An  umbelltferoux  plant,  the  rhizome  of  which  In  used  for  mediclual  pur- 
poees  by  the  (Chinese.    This  plant  wan  found  growing  on  dry,   xhady 

spots  In  decomimsed  rock."     (.I/cycr.) 

20185.  Ibis  sp.  Iris. 
From  northern  Korea.    "(No.  460a,  Aug.  20,  1906.)     An  early  flower- 
ing Iris  of  northern  China,  Manchuria,  and  northern  Korea  growing  on 
very  dry  ground;  flowers  pale  bine."     (Meyer.) 

20186.  Taia  sp.  Iris. 
From  the  mountains  of  northeni  Korea.    "(No.  461a.  Aug.  24,  1906.) 

An  iris  found  growing  In  a  wet  meadow.    ThiB  U  a  very  rare  plant  and 
may  be  an  ornamental."     (.Mri/cr.) 

S0187.    Hembsocallis  sp. 

From  tlio  mouotolnB  of  northern  Korea.  "(No.  402a,  Aug.  25,  IHOi.) 
An  ornnnientnl  garden  plant  bearing  targe,  Hulphnr-yellow  flowers  which 
open  at  sunset ;  the  flowers  have  a  pleasant  odor."     (Meyer.) 

20188.  Heuesocallis  sp. 

From  the  mountains  of  northern  Korea.  "(No.  4e3a.)  An  ornamental 
garden  perennial  growing  In  high  altitudes."     (Meyer.) 

20189.  PasdaHthub  sp. 

Froiu  the  mountains  of  northern  Korea.  "(No.  4rt4a,  Aug.  28,  1906.) 
An  ornamental  garden  |)erennial."    (Mtyrr.) 

20100.  Paris  sp. 

From  the  primeval  forest  of  Bo-tan-shan,  northern  Korea.  (No,  46r«, 
Ang.  23,  1806.) 

20101.  CONVALLABIA  Sp. 

From  A-teuk-ryong,  northern  Korea.  "(No.  466a,  Aug.  10,  1906.) 
Plant  bears   red   berries  on   stalkH   which   resemble   C.    polvooaaluin." 

(Meyer.) 

20192.  (Undetermined.) 

From  the  mountains  of  northern  Korea.  "(No.  467,  Ang.  13.  190B.) 
A  nitlier  ornamental,  broad-leaved  liliaceous  plant  growing  at  high  eleva- 
tions In  the  dense  forest  and  bearing  a  spike  with  blueberries."     (Meyer.) 

20193.  (Undetermined.) 

From  the  primeval  forest  of  Ro-tau-shan,  northern  Korea.  "(No.  4688, 
Aug.  25,  ISIOO.)  Probably  the  same  an  No.  4«7a  (S,  P.  I.  No.  20192),  but 
from  a  different  locality."     (Meyer.) 

20194.  (Undetermined.) 

From  the  iirlnievol  forest  of  Bo-tan-shan,  northern  Korea.  "(No.  4398, 
Aug.  215,  1!)06.)  The  same  as  Nob.  4(l"a  iinil  408a  (S.  P.  1„  Nos. 20192  and 
20193),  but  bearing  black  berries."     (Meyer.)  ,  -■  i 
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30195.    RuBOB  8p.  Blackberry. 

Vrom  the  inonntalutt  of  norUiem  Kor««.  "(No.  357a,  Aug.  1906.)  A 
red  blackberry  of  crawling  bablt.  iiroducing  large  paiilcles  wltb  many 
red  berries.  Tbe  taste  Is  somewbat  flat,  however,  and  tbe  seeds  too 
eoDBplcuona  whea  eating  tbem.  May  be  Improved,  tbougb,  and  become 
a  good  garden  frutt.  When  growD  In  a  somewhat  sliady  place  tbe  frutls 
become  mucb  Juicier.  The  underside  of  the  leaves  la  tomentose  and 
white."    i^ever.) 

9)0196.    RuBVB  «p.  Blackberry. 

From  the  mountalus  of  northern  Korea.  "(No.  35&1,  July  25.  1900.) 
A  red  blackberry  of  erect  habit,  producing  an  abundance  of  small  pani- 
cles with  fruit.  Has  a  good  taste,  though  somewbat  flat,  but  when  eaten 
In  quantity  Is  quite  acceptable.  May  be  Improved  and  become  ii  icnrden 
fruit.  Is  closely  related  to  the  raspberry.  The  nnderslde  of  the  leaves 
Is  green.  When  grown  In  a  shady  place  the  leaves  and  frulte  attain  a 
larger  Bize  than  when  grown  In  the  sun.  Should  be  grown  In  good  sandy 
or  peaty  soil."     iMcyer.) 

S0197.      ACTIRIDIA    KOLOUIKTA. 

From  the  mountains  of  northern  Korea.  "(No.  359n,  Aug.,  1(K)6.)  A 
climbing  Actinldia  growing  very  large  and  producing  green  berries  rang- 
ing In  size  from  a  gooseberry  to  a  plum  and  taatlng  like  the  former.  The 
plants  are  usually  scant  bearers  and  do  not  warrant  the  space  given  to 
them  when  grown  for  fniU,  but  may  be  used  as  an  ornamental  vine,  the 
silver  and  red  leaves  being  quite  beautiful."     <ifei*er,) 

801 98.    Rises  bubbuu.  CnrraDt. 

From  A-teiik-ryong,  northern  Koreii.  "(No.  361a,  Aug.  10,  1906.)  A 
wild  red  currant  found  growing  In  the  mountains.  The-berrles  are  of  a 
lai^e  size  but  very  sour.  The  shrubs  are  more  vigorous  than  those  seen 
In  cultivation."     (Meyer.) 

20199.     Rises  bubbum.  Cuirant. 

From  the  mountains  of  northern  Korea.  "(No.  3tS2a.  Aug.  14,  1)X)H.) 
A  form  of  the  wild  currant  with  erect  racemes;  tbe  berries  are  taste- 
less; leaves  very  large,  and  the  whole  sbrub  is  of  larger  dimensions  than 
those  seen  In  cultivation.''     (ifeyer.) 


From  the  mountains  of  northern  Korea.  "(No.  363a,  Aug.  6.  IflOtl.)  A 
different  form  of  tbe  wild  currant  from  that  commonly  seen.  It  Is  very 
shrubby  and  prDduc:e8  fruits  which  are  not  sour  but  rather  dry."     {Meyer.) 

20201.  RiBES  PBOcnuBENS.  Currant. 
Prom  the  forest  of  Bo-tau-shan.  northern  Korea.     "(No.  3IUb.  Aug. 

25, 1906.)  A  species  uf  RIbes  growing  ^m  3  to  5  inches  high  In  shady, 
moist  places  In  the  forest.  The  berries  are  the  same  size  as  the  taller 
varietiee  but  the  leaves  are  somewbat  smaller."     (Meyer.) 

20202.  RlBEB    ALTINUU; 

From  A-teuk-ryoug,  northern  Korea.  "(No.  365a,  Aug.  10,  1906.)  A 
smalt  currant  which  might  be  growu  in  shady  places  as  a  garden  shrub." 
iileyer.) 


20203.  RiBEB  t 
From  the  forest  of  Ro-tau-shan.  northeni  Korea.     "(No.  366n.  Ai-;:. 

28,  IWB.)     An  ornamental  currant  with  small,  red,  elongated  berries." 
(Ueyer.) 

20204.  RiBEB  sp. 

From  the  mountains  of  nortbeni  Korea.    "(No,  3a7n,  Aug.  6,  1006.)    A 
small,  shrubby  bush  bearing  yellow,  Inedible  berries."    (Jfcyer;)  ,  ,  ,  I  - 
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20005.     PoA  PBATENBI8.  Kentucky  bluegraBS. 

From  tbe  mouDtaina  of  nortbcn)  Korea.  "(No.  47ttH,  Auk.  IB.  1906.) 
A  wild  meadow  grass  which  forms  a  dense  turf.  This  grass  is  rarely 
seen  aod  It  may  be  a  good  lawu  and  pasturing  grass."     iMejier.) 

20206.  ElyUUS  8IBIRICU8. 

From  the  mountalna  of  nortbern  Korea.  '"(No.  477a,  Aujt.  11,  1906.) 
A  tall  wild  licrBHa  with  drooDlng  heads  growing  In  sandy  and  stony 
places;  may  be  sand  binding."      (J/cj/er.) 

20207.  Aqbopybon  sp. 

From  the  mountains  of  Dorthem  Korea.  '"(No.  47Sa,  Auk.  H.  UKW.) 
A  medium  tali  wild  grass  with  drooping  heads  and  scanty  foliage,  grow- 
ing In  atony  places."     {Veger.) 

20208.  EsAQBoeTis  sp. 

From  the  mountains  of  northeni  Korea,  '(No.  47!la,  Aug.  14,  IKOO.) 
A  very  delicate  plumed  grass  growing  along  trails  and  In  cleared  places 
through  tbe  forests."     (Met/er.) 

20206.     PoA  TBiviALis.  Koutrli-atalked  meadow  ifrass. 

From  the  mountains  of  northern  Korea.  "(No.  480a,  Aug.  22,  11M)6.) 
A  grass  with  clean,  round  stems  found  growing  at  high  altitudes  (3.000 
to  4,000  feet)  in  dense  bunches  on  somewhat  sandy  soil."     {ifeyer.) 

20210.  Phalabis  abundinacea.  Seed  canary  ^ass. 

Prom  the  mountains  of  northern  Korea.  "(No.  4Kla,  Aug.  14,  TJOtt.) 
A  tall,  rough  grHss  growing  at  high  elevations  on  mulst,  i)eaty  soil.  Is 
a  good  fodder  for  horacs  and  cattle."     (ifcj/cr.) 

20211.  Abcrdinei.la  akouala. 

From  the  mountains  of  northern  Korea.  "(No.  4K2a,  Aug.  2S,  l!)0ti.) 
A  tall,  rough  grass  growing  on  high,  dry  soil.  May  be  a  fodder  grass." 
(.Mn'C'".) 

20212.  INja  sp. 

From  the  mountaiiiB  of  northern  Korea,  "(No.  4S.^i,  Aug.  14,  11(00.) 
A  grass  of  dense  habits  found  growing  in  high  altltudex.  May  t>e  of 
use  as  a  luwu  and  pisturc  grass."     (Mcger.) 

20213.  GALAUAOBOSTtS  sp. 

From  the  mountains  of  northent  Korea.    "(No.  4S4a,  Aug.  1-i,  liK)6.) 
A  tall,  rough  grass  covering  enormous 
burned:  i>referH  a  niolsl,  i)ealy  noil.    <i 
a  very  good  fodder  grass."     (J/cycr.) 

20214.  Beckuannia  ebucifobuis. 
■  Antung.  nonheni  Koren.     "(No.  4S,Ta.  July  11,  1008.)     A 

,  muddy  flatH  along  the  Yaln  Itlver;  may  be 

{jicyer.j 

20215.  AUBOPYBOK  R|l, 

From  northern  Korea.  "(No.  4Sea,  June  2K.  lOOIt.)  A  rough,  hlue- 
grass  growing  along  tihady  roads;  may  he  of  nse  an  a  sand  hinder." 
(J/Ctfcr.) 

20216.  MiSCANTHUS    JAPORICUB. 

From  the  mountains  of  northern  Korea.  "(No.  487a.  Aug.  20.  1906.) 
A  tall,  rough  grass  with  ornamental  white  plumes;  used  locally  for 
fodder."     (Alcycr.) 
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20317.     Sacchabuu  abdddinaceuu. 

From  near  Hiinchun,  Mauctaurlu.  .  (No.  488a.  Heiit.  U.  IINNI.) 
20218.     Phalaris  abvnmnacxa.  Ile«d  cuiary  grass. 

From  A'feub-ryoiig,  nortberu  Koiva.  "(No.  48Ua,  Auk.  10,  IWOtl.)  A 
roDgb  grass  growlug  In  the  primeval  forest;  of  uae  as  a  ftxlder  graeik" 
(,Aleyer.) 

20SI9.    Ebioculoa  villoba. 


20220.     Emochloa  vullosa. 


30281.    Chlobis  ap. 

From  nortbem  Korea.  "(No.  4!l2a.  Sept.  3,  100(1.)  A  griiwi  jcruwIiiK 
OL  very  dry,  elevated  plaina  and  aloug  ruuds  In  but  out!  locality:  prob- 
ably not  very  valuable."     {Meyer.) 

2022S.     Mblica  sp. 

From  I.iaoyaag.  Mancburia.  "(No.  4I>3h,  June  21.  lOOIS.)  A  grai-eful 
grass  growing  on  the  dry.  exposed  clly  wall  of  Lliiuyuug;  may  l»e  of 
use  In  the  very  dry  reglouH  i)f  the  Tnlted  Statea."     (ilcyer.) 


20224.    PoA  TOivtALis.  Bongh-Btalked  meadow  grass. 


20225.  Oabex  sp.  S«dge. 
i'roni  the  mountains  of  northern  Korea.    "(No.  4iMia,  Aug.  22,  IIKIO.) 

A  round-Bteumied  Carex  growing  on  dry,  blgb  grouiidB.  Jlay  be  of  use 
as  a  fodder  plant."     (Mcyvr.) 

20226.  Cabbx  sp.  Sedge. 
hYoni  the  uiountahiit  of  northoni  Korea.     "(No.  4!)7ii.  Aug.  '2'S,  HKKi.) 

I'robably  Identical  with  No.  4!M;ti  (S.  I'.  I.  No.  2022&)."     (J/ei/cr.) 

20227.  Cabgx  s[i.  Sedge. 
From  the  mountains  of  nortlifni  Korea.    "(No.  4!>Sa,  Aug.  27,  tlHM!,) 

A  t^arex  grown  In  fields  used  aM  puKlurliig  gnmnds  for  Inills  and  borHes. 
which  seem  to  like  this  Hedge,  (irowa  on  Aaimewbat  niolKl.  (leiity  xnll. 
Of  use  as  a  fodder  plant  on  muiat  lands  In  the  Northern  States." 
(If  ever.) 

20228.  SctBPus  EBioPMORUM. 

From  the  mountains  of  northeni  Korea,  "(No.  4J»l)ii,  Sept,  «,  l!>0(i,) 
A  tall,  rough  Sclrpus  found  on  very  dry  ground;  probably  a  good  fod- 
der plant."     (Meyer.) 

20229.  SciBPus  ebiopmobuu. 

From  near  Novo  Klowsk.  Siberia.  "(No.  SOOn,  Hejit.  !t.  1!>06.)  Iden- 
tical with  No.  4!K)a  (S.  P.  I.  No.  20228),  but  found  KtowIuk  in  a  moist 
locality."     (Meyer.) 
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.  N.  Meyer,  agricultural  ex- 
Cuttings  of  fruit  trees,  ornamentals,  etc.,  as  follows: 

20230.  Malus  S|).  Apple. 
From  Kwang-oheng-tze.    "(No.  575.)     Chinese  name  Sha  ho  txe.    A 

red  apple  n-lth  white  ebeeks."     {Meyer,) 

20231.  Malus  xp.  Siberian  crab  apple. 
From  Kwang-ebeiig-tze.    "(No.  576.)     Cuttings  of  the  original   Sibe- 
rian crab  apple  growing  at  Knang-cbeng-tze  and  used  for  grafting  slock 
for  the  betler  varieties."     {ifeyer.) 

20232.  Pybus 


From    Kwang-cheng-tse.     "(No.   577.) 
HHanu  suy  H,  used  dried  and  fresh  In  Manchuria." 

20233.  I'YEUS  siHENSis.  Pear. 
From  Kwang-cheng-tze.    "(No.  078.)     Chinese  name  Ya  If.    A  lai^e 

pear,  one'  of  tbe  best  of  nortli  China."     {Meyer.) 

20234.  Pybus  sinensis.  Pear. 
From  Kwang-cheng-tze.    "(No.  579.)     The  b 

No.  20233),  but  s   ■•  -     ■  .     .    ..- 

20235.  Tykcs  sinensis.  Pear. 
name  Bay  It.    A  pear 

ruitisn  yellow  iruits."      f  Meyer.) 

20236.  Ralix  sp.  Willow. 
From    iipar    Kwang-cheug-tze.    "(No.    581.)     A    semlweeplng   willow 

with  n  straight  stem  nnd  graceful,  drooping  branches  hanging  from  Its 

crown."     (ilej/er.) 

20237.  Malls  sp.  Crab  apple. 
A  tall-growlng  form  of  tbe  wild 

20238.  Malus  ap.  Crab  apple. 
From  San -tan- 1  in- tze.    "(Na  583.)     A  very  shrubby  form  of  the  wild 

criili  apple."     {Meyer.) 

20239.  .\MV(]i>ALUs  PERSiCA.  Peach. 
From  Kirln.    "(No.  584.)     A  pale  colored,  medlnm-slsed  peach.    Klrin 

is  the   most   nortliem  locality   where  I    have  as  yet  found  peaches." 

{Meyer.) 

20240.  PRUNCB  8i>.  Chenr. 
A  large-fruited  bush  cherry.    Chinese  name 

20241.  Pbunus  sp.  Plnm. 
From  Klrin.    "(No.  586.)     A  medium-sized,  red-fruited  sweet  plum." 

{Mei/er.) 

20242.  Ralix  sp.  Willow. 
From  near  Yl-ma-tchau.     "(No.  688.)     A  willow  with  opposite  leaves." 

{Meyer.) 

20243.  PvBus  SINENSIS.  Pear. 
A  wild  pear  with  drooping  branches  and 


JULY,  1906,  TO  DECEMBEB,  1907. 


20230  to  20288— Continued. 
80944.    Pyrub  sike»bi8. 


15.      PYRUS    SINENSIS. 


80246.     Pybds  siNCNBie. 


20247.  Pybus  SINEK8IS.  Fear. 
Trom    Llaoyang.     "(No.  583.)     A  very  large-fralted  pear  of  yellow 

color  and  wltb  Juicy,  somewbat  bard  Oesb.    A  little  coarse,  but  may  be 
ezcellent  for  caDDlng  purposes."     (Meyer.) 

20248.  Pybus  sinensis.  Pear. 

»  H." 

20249.  Carex  sp.  S«dge. 
From  Sau-tau-lln-tEe.    "(No.  GOB.)     A  very  nice  sedge.    May  be  valu- 
able for  lawn  and  fodder  purposes  In  dry,  cold  regions."     fMeper.) 

20250.  Carex  sp.  Ssdga. 
From     near     San-tau-lln-tze.      "(No.    600.)      A    semlcoarse     sedge." 

(Metfer.) 

S08S1  to  20267.     Fybub  sikekbis.  Pear. 

A  colle*^lon  of  pear  cuttings  from  Manchuria.    With  eacb  number  the 

Cblnese  varietal  name  Is  given.     From  Kwang-nlng.     (Nos.  601  to  617.) 

20eSl.  20260. 

men  awan  H.     (No.  610.) 


'"*"*•  Mien  kaan  li.     (No.  611.) 

Chin  Ue  it      (No.  802.)  anaao 


An  H.     (No.  612.) 


20254.  Kuan    hung  litiao    H.    Seems 
to  be  a  vCTy  rare  variety;  used 

Pino  ding  lU    (No.604,)  only    as    presents    to    tbe    Eta- 

2025B.  P^"""^-      *^'««3.) 

To  ma  H.     (No.  606.)  80264. 

2(^jjg  Chang  poa  li.     (No.  614.) 

To  IL     One  of  tbe  best  2026B. 

peers    of    north     China.  ru  chiu  U.     (No.  615.) 

80257. 

Hungli.     (NO.  607.)  ''''"■  <^'°- «^«-> 

20258.  80267. 

Chin  poi  IL     (NO.  608.)  ^,^  ^^  ^^  ^^  grafting  stock. 

a026S.  (No.  617.) 

yuan  po  If.     (No.  609.) 
4T013— Bol.  132—08 6 
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20S68.    Crataboub  pinhatifida. 


2088d  to  20275.    Ptbus  sinensis. 
From  Kwatig-nlng.     (Nob.  (il9  to  G2Ii.) 


Ne  Q  iav  U.  (No.  W9.) 
20270. 

I'd  vanu  II.  (No.  620.) 
80271. 


20272. 

Tangli.     (Xo.  622.) 
20276  to  20280.     Malub  si>. 
From  KwanK-nl'ie-     (Nos.  « 
80277. 
Plnttu.     (No.  C27.) 


Hutt    hong    chint:se. 
Ijretty    flowering    tree   i 
Hliriib.     (No.  628.) 


20873. 

Ohua  kai  li.  (No.  623.) 
20274. 

Lin  vaen  li.  (No.  624.) 
20279. 

yai  laii  lt»ianfi  li.     (No.  625.) 


Hua  himg.  A  pretty  flower- 
ing tree  or  sbrub.  ii  little  ditTer- 
ent   from   the   iirecedlog.     (No. 


80881. 
Fron; 

I'buhus  8p. 
I  Kwang-Dliig. 

(No.  631.) 

Ping  kua. 

(No,  630.) 

Plum. 

80882. 

Froii 

.^UYGDALUS   1 

L  Kwang-nlng. 

PERSIC  A    LAEVIS. 

(No.  63J.) 

Nortftrine. 

202S3  to  20286.    Amyodalub  tebbica. 
From  Kwnng-nlng.     (Nok.  (MO  t«  (M3.) 
Ta  haing  mcL 


Ta    chick     Inu.       (No.  Hung  Uiu.     (No.  642.) 

****•'  20886. 

20284.  iia,y  („„.     (x„.  otj.) 

Pai  laa.     (No.  641). 
20287  and  20288.     I'runits  s|i.  Cherry. 

From  Kwaiig-iiitig.     (Nob.  044  iiiid  wn.) 

20287.  20888. 

Ta  ying  lao.     (No.  044.)  Hna  yiiig  Inn.     (No.  04S.t 

20289  to  20424. 

Fnim    Slb<-rin.     ItecHvetl   llirniigli    Mr.   Frank   N.   Meyi^r,   agricultural   es- 
lilorcr.  February  28.  11107.       ^ 
A  col]«.'tloii  iif  Kwds,  as  follows: 

20289.    Jl-gnans  uandshukila.  HaDchuria  walaut 

From  iK'tweeii  VladlvoRtok  nnd  Siwsk.  "(No.  Slfln.  Oct.  10.  100«.) 
Collected  from  (llfferent  trees  In  eiisterii  Rilierlii.  Tbese  are  -worthless 
from  a  iitllltariiin  iNiiiit  of  view,  but  the  trees  are  gulte  ornamental  and 
reach  targe  sizes."     (ifeyer.) 
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20290.    TiuA  coBDATA  {?).  Liudeo. 

From  Khabarovsk.  "(No.  Die&,  Not.  10  and  12,  1900.)  A  small-leaved 
linden  growiDt;  wild  In  tbe  nelgbborbood  of  Khabarovsk;  1b  used  la  the 
city  as  an  avenue  tree;  also  In  the  parka  and  gardens.  Seems  to  be  a 
most  profuse  bloomer;  height,  12  to  30  feet."    (Afeycr.) 

20281.  TiLiA  coRDATA  (?).  Llndsn. 
Prom  the  mountains  uear  Czernlgowka.    "(No.  617a,  Oct.  22,  1906.)    A 

small-leaved  linden  used  locally  for  making  vroodeu  puniiw  and  small 
water  troughs.    Apparently  the  same  as  No,  51fla  (S.  P.  I.  No.  20200)," 

{Meyer.) 

20282.  TiLiA  MAKDBHURicA  {!).  LIndan. 
From  the  mountains  near  Merkoechofka.    "(No.  518a,  Oct  20,  1906.) 

A  very  large-leaved  linden  found  growing  In  the  forestH;  Is  used  locally  to 
make  water  troughs,  barrels,  and  beehives.  May  be  used  In  the  colder 
l>arts  of  tbe  United  States  as  an  ornamental  park  and  shade  tree." 
(i/eyer.) 

S0283.    TiLiA  UANDSHURICA.  Linden. 

From  Khabarovsk.  "(No.  QlOa,  Nov.  7,  lOOG).  Received  from  the  for- 
ester of  the  Iui>erlal  Domains.  This  Is  said  to  be  an  ornamental  forest 
tree."     llUeyer.) 

20294.  AcEB  oiRNALA.  Japan  maple. 
Fi^im  between  Vladivostok  and  Iman.    "(No.  520a,  Oct,  1906.)     The 

same  as  No.  424a  (S.  P.  I.  No.  20149)."     (Mever.) 

20295.  ACEB  PALUATUM.  Maple. 
From  near  Vladivostok.     "(No.  Wla,  Oct.  6,  1000.)     A  medium-sized 

maple,  the  leaves  of  which  assume  a  beautiful  flery-red  color  lu  the  fall." 
( never.) 

20296.  AcEB  sp.  Mapla. 
From  Saponsky.    "(No.  522a,  Oct.  19,  IJXW.)    A  bushy  mnple  producing 

many  stems,  wltb  a  beautiful  red-colored  bark.  Seed  obtained  from  the 
forester  of  the  government  nursery  at  Saitonsky."     (Mcpcr.) 

20297.  ACEB  sp.  Uapla. 
From  the  mountains  near  Merkoechofka.     "(No.  523a,  Oct  25, 190(t.)     A 

bushy,  red-stemmed  maiile.  the  same  as  No.  522a  (S.  1*.  I.  No.  20290),  but 
obtained  from  another  source."     (Meyer.) 

IiO!29a    AcEB  uoNo  (?).  Kaple. 

From  Saponsky.  "(No.  524a,  Oct  Ifl,  1900.)  A  small  or  medium  sized 
maple  bearing  a  great  profusion  of  small,  nve-]K)1nted  leaves,  which  as- 
sume a  golden  yellow  color  in  the  fall.  Obtained  from  the  forester  of  the 
government  nursery  at  Soponsky."  .  (Jfcyer.) 

20299.    ACT.a  teoubntosuu  (?).  Uaple. 

From  Saponsky.  "(No.  525a,  Oct.  19,  11)06.)  A  broad-leaved  maple 
l^rowiDg  to  be  a  small  tree  or  large  shrub.  Obtained  from  the  forester  of 
the  government  nursery  at  Saponsky."     (J/cj/cr.) 


20300.  Acer  teouentoslm.  Uaple. 
From  Khabarovsk.    "(No.  ."laGa,  Nov,  7,  1906.)  For  description  see  No. 

525a  (S.  P.  I.  No.  20290).     Seed  obtained  from  the  forester  of  the  Im- 
I>erlal  Domains."     (Meyer.) 

20301.  AcEB  sp.  Hapla. 
From  KhabaroTsk.    "(No.  527a,  Nov.  7,  1900.)    A  small-sized  maple  of 

use  as  an  ornamental  bush  In  large  shrubberies  in  iiarka    Obtained  from 
the  forester  of  the  Imperial  Domains."     (Mei/er.) 
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3030£.      COBTLU8  AVEIXANA. 

From  Kbabarovab.  "(.So.  fi2$a,  Not.  IS,  1906.)  Nuta  purchased  at  a 
Cbloese  fruit  stand  In  Ktiabarovsk;  said  to  have  come  from  Siberia." 
(Meyer.) 

20303.    CoBYLUa  bobtbata.  Hazelnut. 

From  Merkoechofka.  "(No.  529a.  Oct.  25,  1906.)  A  hazelnat  growing 
on  the  edt^es  of  the  foreata.  often  covering  very  large  expansea  and  form- 
ing dense  thickets."     (Mei/er.) 

80304.    CoBYLiTS  bostbata.  BHEelsut. 

From  KhabarovBb.  "(No.  530a,  Nov.  16,  1006.)  Purchased  at  a  Chi- 
nese fruit  Btaud  tn  Kbabarovsk ;  aald  to  have  come  from  the  couutrj' 
along  the  Sungarl."     (Mever.) 

80805.    CoBYLDS  bostbata.  BHselnut. 

From  Khabarovsk.  "(No.  631a.  Nov.  7,  ia06.)  Obtained  from  the 
forester  of  the  Imperial  Domains.  For  other  remarks,  see  No.  Fi20a 
(S.  P.  I.  No.  20303)."     (Meger.) 

£0306.    QuEBcns  uoKooLicA.  Oak. 

From  between  Vladivostok  and  Iman.  "(No,  53&,  Oct„  IflOe.)  A 
rather  large  leaved  oak  found  tcrowtnit  all  over  the  irountrr.  May 
thrive  In  the  coldest  parts  of  the  United  States."     (Met/cr.) 

20307.  QUERCUs  mokoolcca.  Oak. 
From  Khabarovsk.    "(Na  533a,   Nov.  7.  1906.)     Obtained   from   the 

forester   of  the   Imperial    I>omulnH.    For   further   description   see  No. 
632a  (S.  P.  I.  No.  20306)."     (Meyer.) 

20308.  AC&KTKOPANAX    SESSCIFLOKIJM. 

Prom  between  Vladivostok  and  Spask.  "(No,  53i,  Oct„  1006.)  An 
ornamental,  hardy  Bhrub.  F«r  further  descrlptloii  see  Nob.  547  to  550 
(S.  P,  I,  No,  19476)."     (Meyer.) 

20309.  ELEUTHEBOCoccce  s&htioosus. 

From  near  Vladivostolc  and  Merkoechofka.  "(No.  635a,  Oct,  1006.) 
A  very  s[ilny  shrub,  bearing  palmate  divided  leaves  and  having  at  the 
end  of  Its  long  shoots  small  umbels  of  black  berries;  grows  generally 
in  dense  shade.  May  be  of  use  aa  an  undergrowth  beneath  tall  trees." 
( Meyer. ) 

20310.  Abalia  MAnnsuDBicA.  Chinese  angelica  tree. 
From  the  forest  near  Merkoechofka.    "(No.  536a,  Oct  25,  1906.)     A 

robust-fiTuwlng  Aralia,  with  very  large  leaves  and  l>earlu(;  big  uuitieis 
of  whitish  dowers."     (Meyer.) 

S0311.    Abalia  uandshubica,  Chinese  ansellea  tree. 

From  Khabarovsk.  "(No.  537u.  Nov. 
forester  of  the  Im|«rial  Itamalns.  B'or 
(S.  P.  I.  No.  20310)."     (Meyer.) 

20312.      ACANTtlOPANAX    BICINIFOLIUM. 

From  the  forest  near  Merkoechofka.  "(No.  KWn.  Oft  25.  190(1.)  A 
beautiful  tree  of  striking  u])|«urMiice.  having  lante,  iwlmutely  lobed 
leaves  and  Howers  In  white  unibelH,  A  tree  In  full  Quwer  makes  a  strik- 
ing impression,  growing  tu  be  about  50  feet  tail."     (Mci/rr.) 

S0313.    PicEA  sp.  Spruce. 

From  the  forest  near  Bo-tau-shan,  northern  Korea.     (Xo.  53da,  Aug. 
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S0314,    PicEA  ap. 


20315.    Piifua  EOBAiBHBiB.  Pine. 

From  KhabaroTBk  and  Comisbaya.  "(Noa.  542a  and  aS2a.)  No.  542n 
was  purchased  at  a  Chinese  fruit  atand  In  the  market  ut  Khabarovsk, 
while  No.  68Sb  was  obtained  from  coUectora  at  CorvuBkaya,  where  there 
are  large  foresta  of  these  pines."     (Aleycr.) 

80316.  PinuB  SOKAIENSIB.  Pine. 
From  Khabarovsk.    "(No-  M3a,  Not. 

'orester  of  the 

80317.  PiHUB 
From  KhabaroTBk.    "(No.  &44a,  Nov.  IS,  1906.)     Edible  pine  seeds, 

said  to  have  came  trova  the  forests  of  eastern  Siberia ;  purchased  at  a 
Chinese  fruit  Btand  In  the  market  at  Khabarovsk."     (Ueyer.) 

80313.    PiCBA  AJANBX8IB.  Spruce. 

From  Khabarovsk.  "(No.  G4Sa.  Nov.  7,  1906.)  Obtained  from  the 
forester  of  the  Imperial  Domains."     (J/cyer.) 

SOOld.    PiCBA  oBOVATA.  Spruce. 

From  Khabarovsk.  "(No.  HOa,  Nov.  T,  1900.)  Obtained  from  the 
forester  of  the  Imperial  Domains."     {Meper.} 

80380.    Abibb 

Prom  Khabarovsk.  "(No.  M7a,  Nov.  7,  1900.)  Obtained  from  the 
forester  of  the  Imperial  Domains."     {Meyer.) 

80321.    Laux  DAHuaiCA.  I«rcb. 

Obtained  from  the 
18,"     {Ufiier.) 

90388.    Cladbastib  aiiubbnbis. 

From  between  Vladivostok  and  Iman.  "(No.  M9a,  Oct.,  1900.)  A 
hardy,  ornamental  tree;  Heen  often  also  as  a  shrub.  Huh  beautiful  hard 
wood,  which  Is  very  durable  and  which  can  be  used  for  many  purposes, 
such  as  making  furniture,  brldite  rafters,  fence  jMtstB,  etc.  This  tree  Is 
a  slow  grower."     (Ifcj/cr.) 

S0323.    Cladbastis  AUUBEitais. 


80324.    SrRiNGA  auvkkRsis.  Amur  lilac. 

From  Nlkolsk.  "(No.  liSOa,  Oct.  1%  l»Oe.)  The  beautiful  Amur  lilac, 
a  vigorous-growing  shrub,  able  to  withstand  greiit  drougbls  and  cold; 
bavlng  large,  glossy,  dark  green  leaves,  and  besring  large  [iinilcles  of 
white  flowers."     {Heger.) 

8032&.    Fbazinds  UAitDBHiTBicA.  Ash. 

From  KbabaroTBk.  "(Nob,  r.Ma  and  KMa,  Nov.  12.  1906.)  A  tall- 
growing  aBh  with  rather  large  leaves;  able  to  wlthstiiiiil  much  driiuKht 
and  cold.  Obtained  from  the  forenler  of  the  Im]>erlal  I)oiiihIiii4." 
(Meyer.) 

80326.     Phellodendboit  auubersb.  Chinese  cork  tree. 

From  RedaoBk.  "(No,  555a,  Oct,  0,  1900.)  The  Manchurlau  cork 
tree  or,  In  Russian,  Barvhat.  Tlie  wood  la  quite  dnrablf  and  takes  on  a 
beautiful  polish;  the  berries  contain  a  fragrant  oil."     (Meyer.) 
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S03ST.    Phellodendbon  auwekoe.  Chinese  cork  tree. 

Prom  Kbabarovsk.  "(Nos.  556n  and  668a,  Nov.  7,  1906,  and  Apr.  11, 
1907.)  Obtained  froin  tbe  forester  of  tbe  Imperial  Domalna.  OomlDg 
from  a  more  nortbera  locality  these  eeeds  may  produce  hardier  trees  than 
those  salt  under  No.  555a  (S,  P.  1,  No.  20326)."     (ifei/er.) 

20328.    CBATAE0U3  SANoDTHBA.  Hawtliom. 

From   the  mountaloB  near  OkiBDSk.    "(No.  557a,  Oct.  9.   1900.)     A 

Tery  hardy  hantiiom  growing  all  over  eastern  Siberia.     Seeds  also  col- 


20829.    Bbbbebis  amubenbis.  Bftrberrr- 

From    Khabarovsk.     "(No.   558a,   Nov.   7,    1806.)     Obtained   from   the 
forester  of  tbe  Imperial  Domains."     {Ueyer.) 

20330.  Berbebis  sp.  BaTberry. 
From   near   Vladivostok.     "(No.   559a.   Oct.   5.   1900.)      .\   atiriib   with 

large,  light  green  leaves  and  large  racemes  of  scarlet  berrlefl."     (^foj/trr.) 
(See  also  S.  P.  I.  Nos.  20111  and  20112.) 

20331.  IxinicEBA  sp.  Honeysuckle. 


20332.  FtfiLADELPHUs  sp.  Mock  orange. 
From  the  mountains  near  Merkoechofka.    "(No.  fi61a,  Oct.  24,  1900.) 

A  mock  oruiiKe  gTowing  to  be  a  very  tall  bush.  Judging  by  the  many 
fruit  cipsuleii  on  a  bush.  It  must  be  a  fine  bush  when  In  full  bloom." 

(J/ei/CT-.) 

20333.  EuDNTMce  THDNBEsoiANoa. 

From  near  Vladivostok.  "(No.  5028,  Oct.  6,  1906.)  A  low,  btishy 
Eiionymus  having  large,  corky  wings  on  its  branches.  When  loaded  with 
Its  DUDierous  scarlet  t)errles  It  is  really  quite  ornamental."     (Heyer.) 

20334.  EuoNYUus  sp. 

From  near  Vladivostok.  "(No.  503a,  Oct.  6.  1906.)  A  tall,  bushy 
EuonymiiB  with  larse,  dark  green  leaves  and  bearing  big  red  cajwules," 
{Meper.) 

20335.  liESPEDEZA  sp. 

From  tbe  mountains  near  Gzemlgowka.  "(No.  064a,  Oct.  21  and  22 
1000.)  A  tall,  sbrubhy  l.«s|)ede»i  bearing  slender  racemes  or  rosy 
flowers.     Seems  to  be  a  good  plant  for  rather  dry  situations."     (iteypr.) 

20336.  FmuB  sinensis.  Fear. 
From  Saponsky.    "(No.  565a,  Oct  10,  1906.)     Pvms  utsuriensU.    The 

wild  i)ear  found  growing  all  over  eastern  Siberia;  produces  worthless 
fruit,  but  may,  on  account  of  its  hardlnesa,  be  utilized  as  a  stock  plant  for 
better  varieties,  and  also  be  used  for  hybridizing  so  as  to  extend  tbe  belt 
of  i>ear  culture  farther  north.  Obtained  from  the  forester  of  the  govern- 
ment nursery  at  Saponsky,"     iilever.) 

20337.  I'YBus  SINENSIS.  Fear. 
From  Khabarovsk.     "(No.  566a,  Nov.  7, 1906.)     Pyrun  nuKurlen^U.    Ob- 
tained from  the  forester  of  the  Im|>eria)  Domains  at  Kharbarovsk.     For 
descrl|ttlon  sei'  preceding  number."      (.Wrj/rr.) 


From  Vladivostok,     "(No.  5078,  Oct.  ft  1906.)      Seed  of  a  large.  Juicy, 
brown  peor  said  to  have  come  from  Jaiwu."     (J/fj/<'».) 
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SMSSe.    Malub  baccata.  Siberian  crab  appla. 

From  n«ir  Okianek.  "(No,  CflSa,  Oct,  9,  IflOO.)  The  ordinary  tyjie 
at  Malug  baccata,  seen  alt  over  eastern  Blberln,  northern  Korea,  iind 
MnnchurlR.  Is  wortble«a  from  ;i  fruiting  point  of  view,  but  may  be  very 
valuable  as  a  stock  for  apples  In  the  nurtbern  ret;ionB;  also  in  h}-brldlzliiK 
with  large-fruited  varieties  It  may  be  possible  to  [irodiice  a  perfectly 
hard;  apple  far  Dorth.  At  the  present,  as  an  omamentol  early-flowering 
shrub  or  tree  It  has  most  value."     (lleuer.) 

20840,    Malub  baccata.  Siberian  crab  apple. 

From  near  Saponekj.  "(No.  569a,  Oct.  19,  1900.)  Obtalneil  from 
the  forester  of  the  government  nursery  at  Saponsky.  See  also  5<U<a 
(S.  P.  I.  No.  20339)."     (Mcifer.) 

20341.  Malus  baccata.  Siberian  crab  apple. 
From   Khabarovsk.     "(Xo.  STOa,   Nov.   7.   lOOC.)      Obtained   from   the 

forester  of  the  Imperial  Domains  at  Khabarovsk.  For  other  remarks 
see  S68o  and  seSa   (S.  P.  I.  Nos.  20330  and  20340)."     (Meyer.) 

20342.  Pbdnus  FtiuiLA.  Sand  cherry. 
From  KbBtMrovBh.     "(So.  STla.  Nov,  7,  190(1.)     A  low  bunli  lienrlng 

many  scarlet  cherries,  which  are  generally  Inedible.  Obtained  from  the 
forester  of  the  Im|>erlal  Domains.  Seeds  of  this  i-herry  were  iiIho  col- 
lected In  Korea  under  Nob.  .1B3a  to  35ea  (S.  P.  I.  Xos.  200W  to  200SH)." 
(J/ eyre.) 

20643.    Pbdnus  sp.  Plum. 

From  Khabarovsk.     "(No.  6T2a,  Nov.  7,  1D06.)     Obtained   from  the 


20344.  PacnuB  olahdulifolia.  Chokeeheny. 
From  KhatiarovBk.  "(No.  6T3a,  Nov,  7,  lOOC.)  An  omflmentol  choke- 
cherry  well  adapted  for  use  as  a  small  avenue  tree.  Heems  to  be  the 
same  as  that  sent  from  Korea  under  No.  34Ha  (S.  P.  I.  No.  20080). 
Obtained  fron*  the  forester  of  the  Imperlai  Domains  at  Khabarovsk." 
(Meyer.) 

20345.  RuBns  sp.  Blackberry. 
From  near  Vladivostok.    "For  description  nee  No,  3.'S8a.     (.S,  P.  I,  No, 

2019B),"   .(ilever.) 

20840.     DiOBPTXOs  kaki.  .  Persimmoti. 

From  Khabarovsk.  "(No.  RlVya,  Nov.  14,  1006.)  fleeds  of  a  |>erslm- 
moD  sold  in  Khabarovsk  by  Chinese  fruit  iieddlers,  coming  from  ('hefoo, 
China."     (if  ever.) 

20347.  Vina  AUimRNsis.  Orape. 
From  Khabarovsk.     "(No.  .WTa,  Nov,  7,  1006.)     Obtained  from  the 

forester  of  the  imperial  Domains  at  Kharbnrovsk,  For  other  reiimrka 
see  Nob.  051  and  652  (S.  P.  I.  No,  1M7T)  and  504  and  ."««  iS,  P.  I,  No, 
19600),"     {ilever.) 

20348.  ViTis  AMUBEHSis.  Orape. 
From  between  Vladivostok  and  Spnak.    "(No.  577a,  Oct..  1900.)     Reed 

of  wlid  grai>e8  collected  at  different  points  in  eastern  Siberia.  See  No, 
B07n  (8,  P,  I.  No.  20347),"     {Meyer.) 

20349.  Vms  amtjbensis.  ,  Orape. 
From  the  mountains  near  Czemlfcowka.     "(No.  .'iTSn.  Oct,  2.1,  IftOO.) 

A  very  large  ieavnl   variety.     For  description  see  Nos.  504  and  I>65 
(8.  P.  I.  No.  19600)."     (J/.-i/<T,) 
"=  .  r„t,zecbyG00gk' 
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20350.    Cbataeous  PinnATiFiDA. 
From  near  Czemlgon'ka. 


203SI.    Rosa  ep.  Bose. 

From  near  OWansk.  "(No.  580a.  Oct  9. 1906.)  A  wild  cllmbtog  ^ose.■■ 
203fiS.     Rosa  Bp.  Bose. 

From  near  Vladivostok.    ' 
lug  a  tow.  dense  bush ;  of  a 

S0353.    Rosa  rudosa.  Bose. 

From  near  Oklnnek.     '(No.  582a,  Oct.  9,  1006.)     A  very  low  grovrlug 

variety  ot  tbe  Japanese  rose;  of  nse  In  small  gardens  ae  an  ornamental 

shrub."      ( J/ej/er.) 

203&4.     KosA  sp.  Bose. 

From  near  CzeraiKOwka.  "(No.  583a,  Oct.  23,  1906.)  A  wild  rose  form- 
ing luw  bushes  and  covering  here  end  there  large  areas;  of  use  In  imrks 
and  gardens  as  a  shrub  for  the  borders."     {ilegpr.) 

20355.  LiLiDM  sp.  Lil7. 
From  near  Vladivostok.    "  (No.  G34a,  Oct.  6,  1906.)     Seed  of  a  wild 

Illy  found  growing  between  shrubs:  nut  seen  In  flower,  but  probably  has 

scarlet  blossoms."     {Hcyrr.) 

20356.  LiMUM  sp.  IJlT. 
From  the  mountains  near 

A  Illy  with  very  narrvw  le 
pink  blossoms."     {ilei/tfr.) 

20357.  AsPAKAGUs  sp.  Asp&raeuB- 
From  near  Sedansk.    "  (No.  5S6a,  Oct.  8,  1906.)     An  ornamental  as- 
paragus, seeds  of  wlileb  were  collected  Id  nortbem  Korea  and  sent  under 
No.  433a   (S.  P.  I.  No.  20158)."      (Afeyer.) 

20358.  ACTAEA  Bp.(?). 

From  tbe  forest  near  Merkoechofka.    "(No.  587a,  Oct.  24,  1906.) 


20359.  (Undetermined.) 

From  Tchien-sban  mountains,  southern  Manchorla.  "(No.  588H,  June 
8,  1906.)  A  perennial  with  several  short  stems,  each  bearing  four  dark 
green,  serrated  leaves  of  ovate-lanceolate  form.  Has  long,  narrow  pods 
containing  many  small  greenish  seeds  and  Is  closely  related  to  tbe  Papa- 
veracete  and  Fumarlncete.  It  Is  only  to  be  found  In  dense,  shady 
places."     (Meyer.) 

20360.  AcTisinrA  kolouikta. 

From  the  mountains  near  Merkoechofka.  "(No.  580a,  Oct.  24,  1906.) 
These  fruits  are  called  hUlimis  by  tbe  Russian  settlers  here  and  are  col- 
lected In  the  fall  and  can  be  kepi,  when  dried,  through  the  whole  winter. 
They  are  used  In  bread  and  confectionery  by  the  country  people.  See 
also  No.  359a  (S.  P.  I.  No.  20197)."     (Meyer.) 

20361.  Sciiizahdba  ceiinehbib. 

From  near  Vladivostok.  "  (No.  590a.  Oct.  8,  1906.)  For  descrlpUon 
see  Nos.  360a,  667,  and  568.     (S.  P.  I.  No.  19602.)"     (Meyer.) 
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20362.    Clematis  Bp.  Clematie. 

From  Sedansk.  "(No.  S91a,  Oct.  8,  1906.)  A  climbing  Clematis;  not 
seen  lu  flower,  but  probably  baa  yellow  blOBsotnB."     iUeyer.) 

20383.     Pakicdu  csub-oalli.  BamTard  millet. 

From  Merkoechofka.  "(Vo.  592a.  Oct.  26,  1906.)  Cblneee  name  Bay 
tze.  Tbis  millet  prefers  a  beavy.  wet  soil;  of  use  as  a  fodder  plant.  See 
also  No.  50a   (S.  r.  I.  No.  17S01)."     {Meyer.) 

20364.    Ai-ENA  SATivA.  Oat. 

From  Khabarovsk.  "  (No.  594a,  Nov.  8,  1006.)  Blacb  French.  '  Pro- 
lifiquc.'  Seed  obtained  from  Mr.  V.  T.  Kovaleff,  la  charge  of  the  agri- 
cultural station  at  Khalmrovsk.  Tbeae  oata  were  ordered  from  Russia 
In  IfiOO  and  gave  In  four  years'  time  the  beavieat  crop  of  all  oats  experi- 
mented with  up  here."     (.Meyer.) 

2036fi.    Aver  A  bativa.  Oat. 

From  Khabarovsk.     "(No.  595a,  Nov.  8, 1006.)     Shatilovslcy.    Obtained 

from  Mr.  V.  T.  Kovalett.  in  charge  of  tbe  agricultural  station  at  ICbaba- 


Atena  SATIVA.  Oat. 

1  Khabarovsk.    "  (No.  5JWa.  Nov.  15,  1900.)     Bhatilottkg.    Pur- 


2036T.    AVBKA  BATIVA.  Oat. 

From  Khabarovsk.  "  (No.  597a,  Nov.  8.  1906.)  ^hawanuii:  Ob- 
tained from  Mr.  V.  T.  KovatefT,  In  char)!;e  of  the  agricultural  station  at 
Khabarovsk.  Original  seed  secured  In  Russia  In  1000;  prndncml  rather 
good  crops  at  Khal>arovBk."     {Meyer.) 

20368.    AVEMA  BATIVA.  Oat. 

From  Khabarovsk.  "(No.  508a.  Nov.  8, 1000.)  A  local  variety  of  oais 
secured  from  Mr.  V.  T.  Kovaleff.  In  charge  of  the  agricultural  station. 
This  does  not  produce  as  heavy  a  crop  as  the  Improved  varieties  do." 
(Meyer.) 

2036&.    AvENA  BATIVA.  Oat. 

From  Khabarovsk.    "(No.  590a,  Nov.  15,  190C)  rurchased  on  the 

market     at     Khabarovsk-    An     ordinary     variety  gn>w»     anywhere." 
( Meyer. ) 


20370.      AVEHA    SATIVA. 

1  Khabarovsk.    "(No.  OOOa,  Nov.  15,  1906.) 


20371.  TaiTicru  vulqarc.  Wbeat. 
From  Khabarovsk.  "(No.  601a,  "Nov.  8,  1000.)  Summer  wheat  ob- 
tained from  Mr.  V.  T.  KovalelT,  In  charge  of  the  agricultural  station. 
This  wheat  has  to  be  sewn  somewhat  early  here;  otherwise  It  produ^jex 
ven-  little."     {Meyer.) 

20372.  Tbiticum  vuloabe.    ■  Wheat. 
From  Khabarovsk.    "(No.  e02a,  Nov.  16,  1906.)     Red  summer  wheat 

purchased  on  the  market  at  Khabarovsk;  grown  locally  and  in  Mun- 
churla."     {Meyer.) 

DigmzedbyGoOgle 
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20373.  Secale  cebealie.  Bye. 
Prom  Kbnbnrovsk.    "{No.  fi03a,  Nov.  8,  1906.)     Proptteyer.    Winter 

rye  obtained  from  Mr.  V.  T.  KovalefT,  In  charge  of  the  agricultural  sta- 
tion. <)r1(!itial  peed  secured  In  ItiiRsla  In  1805,  When  sown  the  last  week 
In  AuguBt  It  produces  In  general  a  satisfactory  crop."     {Meyer.) 

20374.  Secale  cebealb.  Bye. 
From  Khabarovsk.    "(No.  S04a,  Xov.  8.  1900.)     Propntcyer.    Sumnier 

rje  oblslned  from  Mr.  V.  T.  Kovaleff,  in  cbarge  of  tbe  aKricuItural  sta- 
tion. Original  seed  secured  In  Russia  in  I89T;  does  not  produce  as 
heaiy  a  crop  as  the  wlutcr  rye."     {Meyer.) 

20375.  UORHECU    HEXABTICHUM.  Six-Kiw   bBrlOT- 

Prom  Khabarovsk.    "(No.  OCXia,  Nov,  6,  1906.)     Obtained  from  Mr. 


Buckwheat. 

From  Kbal>arovsk.  "(Nos,  COftn  and  «74fl,  Nov.  8.  liKKJ.)  A  locnl  va- 
riety of  buckwheat  obtained  from  Mr.  V,  T.  KovalelT,  in  charge  of  tbe 
agrlcnltural   station.     ThlB   variety   la  n<it  a    very   great  success   liere." 

(Mi-yer.) 

20377.  Heliakthus  aknuuh.  Sunflower. 
From  Merkoecbotkn.    "(No.  007n,  Oct.  25,  1906.)     A  local   form  of 

sunftower  (iroduclng  many  beads."     {Meyer.) 

20378.  Rrasrica  napub.  Bape. 
From    Khabaroviik.    "(No.  fiOOa,    Nov.   8,    1906.)     Summer   rape   ob- 
tained from  Mr.  V.  T.  KovalelT.  In  charge  of  the  ngrli-iiliiirni  station. 
Orlghiai  seed  secured  In  Itnssla  In  11)02."     (Meye.r.) 

20378.     SlNAPis  ALBA.  White  mustard. 

I  Khabarovsk.    "(No.  610b,  Nov.  8,  l!)Otf.)     Obtalne<l  from  Mr. 


20380.     I'lsuM  SATIVUM.  Pea, 

From  Kbaliarovek.  "(No.  611a,  Nov.  8,  lft06.)  Wax  peas  obtained 
from  Mr.  V.  T.  KovalefT,  In  charge  of  agricultural  station.  OrtKlnat  seetl 
secured  In  Russia  In  1900;  not  a  very  good  pnxlncer  in  this  country." 
{Mvyer.) 

20881.     FiauM  sativum.  Pea, 

From  Khabarovsk.  "(No.  fi12a,  Nov.  8,  1006.)  An  early  green  |iea 
obtained  from  Mr.  V.  T.  Kovaleff.  In  charge  of  agricultural  station. 
Original  senl  secured  In  ItnsBln  In  1900;  a  rather  goo4l  iiroducer  nt 
Khabai-ovsk."     (Meyer.) 

20382.     Piauu  sativum.  Pea. 

From   Khabarovsk.     "(Xo.   ttlSa,   Nov.   8,   liXIG.)     A   local    variety   of 

white  pens  secured  from  Mr.  V.  T.  Kovaleff.  In  cbarge  of  agricultural 

station.    This  variety  is  the  largest  producer  In  these  regions,"    (Meyer.) 


:  Sedanak.    "(No.  6Ha,  Oct  C, 


20384.    Tniroi.iiru  si>. 


From  the  mountains  near  rzemlgowka.    "(No.  C15n,  Oct.  22,  190a) 
h-or  .lescriptlon   see  328n   and  :i2»n    (S,   P.   I.  Ni*.  20021   and  20022.)" 
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80385.     ViciA  ap.  VWch. 

From  the  mouDtalns  near  Czernigowka.     (No.  6iea.  Oct.  21. 1906.) 

20380.      AUPMICARPAEA   EDCWOBTHII    (?). 

From  thi^  mountains  nenr  Czernlgowkn.     (No.  617a,  Oct.  22, 1906.) 

20387.  SCIRPUS   UCUSTBIB. 

From  near  Sedanak.  "(No,  018a,  Oct.  7,  1900.)  Found  growing  In 
atnndlug  water  oa  clayey  land.  May  be  of  use  for  making  eoaree,  cUeap 
matting.  Sow  the  seeds  In  ])anB  wblcU  are  kejit  <n  atandlng  water." 
( Meyer. ) 

20388.  JuKcus  EFFUSUB  (7).  Bush. 
From  near  Czernigowku.    "(No.  e20a,  Oct.  22,  1906.)     A  ruab,  found 

growing  in  molat  moimtain  meadows  on  black,  peaty  soil.    Tbia  ia  a 
valiint>le  ruab  for  matting  manufacture.     See  Nos.  551)  and  500  (S.  P.  I. 
No.  19597)."     {Meyer.) 
20388.    JuKcua  ap.  (?). 

Kroni  near  Vladivoatok.  "(No.  024a,  Oct.  5,  1900.)  A  Junciia-IIke 
plant  growing  in  swampy,  sultmergeil  places."     {Mrger.) 

20390.     Elvmus  habulohur. 

From  the  shore  of  Amur  Bay,  Sedansk.  "(No,  026a,  Oct  7,  1900.)  A 
grass  wblcb  uiay  l>e  of  nxc  iiK  a  snml  binder  In  the  northern  iNirls  of  tbe 
riiited  Staten."     {Meyer.) 

20301.    Calauaorostis  ap. 

From  Ibe  Dionntflins  near  Czemlgowka.  "(No,  627n,  Oct.  22,  1900.) 
A  tall,  slender  graati,  growing  In  denne  uiaaaea  hi  tbe  open  forest.  It  Is 
browsed  u\ma  U.v  ciittle  and  may  he  of  use  aa  a  forage  grasa  In  tbe  (>nldpr 
jwrts  of  the  United  States."     {Meyer.) 

20392.  Abunoinella  anohala. 

From  the  monntains  near  Czemlgowka.  "(No.  029a.  Oct.  21.  1906.) 
A  coarse  grass  that  may  be  of  use  aa  a  forage  grass  In  the  colder,  drier 
parts  of  the  United  States."     {Meyer.) 

20393.  Paniculabia  sp. 

From  near  Sedansk.  "(No.  631a.  Oct.  7,  190a)  X  tall-growing  larlety 
of  swamp-grass,  to  be  tried  as  a  fodder  graaa  on  swampy  land."     {Meyer.) 

20394.  Pakictilabia  sp. 

From  near  Sednnak.  (No.  632.  Oct  7,  1906.)  For  description  see 
S.  P.  I.  No.  20393. 

20395.  Andropooon  sp. 

From  tbe  mountains  near  Czemigowka,  "(No.  63.Ta,  Oct.  22,  1900.) 
A  graaa  fimnd  growing  In  the  open  foreat  on  rather  sterile  soil," 
{Meyer.) 

20390,     PHASBOt-US  vuLOABis.  .  Bean. 

From  Khabarovsk.  "(No.  0.t4a,  Nov,  l!i,  inOO.)  Ijirge,  red  beniis. 
purchased  on  the  market  at  Khabarovsk.  These  Iwnus  are  grown  In 
SIbei-ia  for  food,  Iwlng  eaten  either  fresh  or  drlwl.  This  Is  a  dwarf 
variety,  and  seems  to  thrive  beat  on  black,  peaty  soil."      {Meyer.) 

20S9T.    Phaseolus  vuloabib.  Bean. 

From  Merkoecbofka.  "(No.  03,^,  Oct.  2S,  1900.)  Large,  rosy  beans, 
grown  locally  for  food,  being  eaten  either  fre&h  or  dried.  A  dwarf  vari- 
ety that  seems  to  thrive  best  on  black,  peaty  Boll,"     (Meyer.) 
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20289  to  20424— Continued. 
20398.     Phaseolus  vulgaris. 


20390.    Phaseolus  vuloabib,  Beao. 

From    Merkoecbofka.     "(No.    S37a.    Oct    25,    1006.)      Medlnm-slzed, 
d^arf,  white  beans,  grotrD  locally  for  food."     {Meyer.) 

20400.     Phaseolub  v 


20401.  Phaseolus  vulgasib.  Bean. 
From  Merkoechoflta.    "(No.  639a,  Oct.  25,  1906.)  Verj-  small,  dwarf, 

white  beans,  grown  loeallf  for  food."  (Meyer.) 

20402.  Phaseolus  vuloabis.  Bean. 


20403.  Phaseolus  vulqaris.  Bean. 
From  Khabarovsk.    "(No.  641a,  Nov.  15, 1906.)     Small,  blackish  beans, 

purchased  in  the  market  at  Khabarovsk."     (Meyer.) 

20404.  Ph 


20405.    GLrciNE  hispida.  Soy  bean. 

From  Khabarovsk.  "(No.  643a,  Nov.  15,  1900.)  Round,  yellow  soy 
beans  purchased  la  the  market  at  Khabarovsk.  The  Chinese  let  these 
beans  sprout  and  use  the  sprunlB  all  winter  as  a  vegetable.  Oil  Is  also 
extracted  from  this  variety,  and  the  cakes  thus  formed  make  a  very 
nutritious  food  for  horses."     (Meyer.) 

20400.    Qlycine  hibpida.  Soy  bean. 

From  Khabarovsk.  "(No.  644a,  Nov.  15,  1906.)  A  yellow  soy  bean 
piircbased  In  the  market  at  Khabarovsk."     (Meyer.) 

20407.  Glycine  hispida.  So;  b«a^ 
From    Merkoecbofka.    "(No.    645a,   Oct    25,    1906.)     A    brown-black 

variety  grown  In  eastern  Siberia ;  does  not  scatter  when  ripe  and  la 
very  lale  In  ripening,  as  It  Is  harvested  in  the  last  half  of  October.  Is 
UBe<l  for  fond,  being  boiled  with  millet.  This  variety  seems  to  have 
come  originally  from  more  southern  r^lons,  as  the  season  here  Is  sooie- 
what  short  for  it."     (Meyer.) 

20408.  Glycine  hispida.  Soy  bean. 
From  Khabarovsk.  "(No.  G47a,  Nov.  8,  1906.)  Black  soy  beana  ob- 
tained from  Mr.  V.  T.  Kovaleff,  In  charge  of  the  experiment  station  at 
KliahnrovHk.  These  seeds  came  originally  from  Manchuria  in  1R99  and 
are  ripening  here  to  perfection,  while  the  light  and  dark  yellow  varieties 
do  not  rt[)en  well  at  all.  Are  used  for  food  for  domestic  animals  when 
boiled,  and  are  also  sometimes  fed  la  the  green  state."     (Meyer.) 

20409.  Gltcing  hispida.  Soy  bean. 
From  Merkoecbofka.    "(No,  648a,  Oct  25.  1906.)     Very  small,  brown- 
ish beans  obtained  from  a  farmer  In  Merkoecbofka ;  said  to  have  come 
originally  from  Manchuria."     (Mryer.) 
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20289  to  20424— Continued. 

20410.  Glycine  hihpida.  Soy  be&n. 
From  Merboechofka,    "(No.  M9a,  Oct  25,  1906.)     Very  small,  black 

beans  obtained  from  a  farmer  tn  Merkoecbofka ;    said  to  have  come 
orlgtaallf  from  Maucliurla."     (ifeyer.) 

20411.  Gltcime  H18PIDA.  Soy  bean. 
From  Merkoecbofka.    "(No,  650a,  Oct.  25,  1906.)  Very  eraall,  dull- 
black  beans  obtained  from  a  farmer  in  Mnkoechofka ;  said  to  buve  come  . 
originally  from  Mancburla."     iMejier.) 

20412.  Glycire  hispida.  Soy  beau. 
From  Merkoecbofka.    "(No.  661a,  Oct  25.  1906.)     Brown  soy  beans 

found  mixed  wltb  No.  &45a  (S.  P.  I.  No.  20106)."    (Meyer.) 

20413.  Phabeolds  vuldabib.  Bean. 
"(No.    652a,    Oct   25,    1906.)      Black    beaim." 

20414.  Glycine  hibpida.  Soy  bean. 
From  Merkoecbofka.    "(No.  65aa.  Oct.  25,  1906.)     Small,  black  aoy 

beans  obtained  from  a  farmer  in  Merkoecbofka ;    said  to  have  come 
originally  from  Maocburla."     (Mcver.) 

20415.  Pbaseolus  vuloabib.  Btap.. 
From    Khabarovsk.     "(No.    654a.    Nov.    15,    1906.)      Hed    beans    found 

mixed  with  No.  t;34a   (S.  P.  1.  No.  20396),  and  eeem  to  be  a  variety  of 
that  number."     (Mej/er.) 

20416.  PhaBiwlub  vdi.gabib.  Bean. 
From  Khabarovsk.    "(No.  665a,  No.  15,  1906.)     Brown  beaus  found 

mixed  with  ,No.  ti34a  (S.  P.  I.  No.  20106),  and  seem  to  be  a  variety  of 
that  number."     {Meyer.) 

20417.  pHASBOLue  vulgabis.  Bean. 


2041S.    Typha 

From  nenr  Vladivostok.  "(No.  604a,  Oct  5,  1906.)  A  very  dlmloutlve 
Typha  t«[>ec;lally  adaiited  for  a  small  pond  In  a  Jagmuese  garden. 
Should  be  sown  on  sterlllEed,  i>eaty  soil  and  the  seed  vessel  kept  In  a 
saucer  of  water  with  a  glass  plate  over  the  top."    (Meyer.) 

20419.  Ntufcaea  sp.  Pond  Illy. 
From  Lake  Hanka.     "(No.  G65a,  Oct  29,  1900.)     A  water  Illy  found 

growing  in  Lake  Hanka ;  probably  not  ornamental."     ( Meyer. ) 

20420.  IIHBUU  RHAFONTicuu.  Bhubarb. 
From  Khabarovsk.    "(No.  669a.  Nov.  20,  1900.)     A  rhubarb  |ierfectly 

hardy  In  this  climate,  where  the  tcm|)eratui-e  drojm  to  45°  V.  below  zero  In 
midwinter.    Obtained   from   the   agricultural    station    at    Khabarovsk." 

{Meyer.) 

20421.  PHA8e»LU8  vcLOAius.  Bean. 
From  Khabarovsk.    "(No.  670a,  Nov.  20,  1906.)    A  large,  climbing  been 

obtained  from  the  agricultural    station  at  Khabarovsk.    This  beau   is 
eaten  aa  a  vegetable  when  fresh,  the  jknIs  being  sliced."     {Meyer.) 
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20289  to  30424— Continued. 

20422.  Pap&^'eb  sounifebum.  Opinm  popp7. 
From    Khabarovsk.     "(N'o.   671ft,   Not.  20,   1906.)     Seed  of  a   white 

poppy  obtained  from  the  agricultural  Btatlon  at  Khabarovsk.  This 
poppy  1b  used  locally  b;  the  RussiaoB  as  a  coodiment  oq  cakes  and  for  oU 
production,  and  by  the  Cblaeee  for  opinm  production."     {Mei/er.) 

20423.  Papavbr  bohnifzbum  Opium  poppy. 
From  Khaliflrovsic    "(No.  ST2a,  Kov.  20,  1906.)     Seed  ot  a  blue  poppy 

obtained  from  the  agricultural  atatioa  at  Khabarovsk.  For  descrlptioa 
see  No.  671a  (S.  P.  I.  No.  20422)."     (Meyer.) 

20424.  AvEHA  SATivA.  Oat. 
From  KbabarovBlc.    "<No.  673a,  Nov.  20,  1008.)     Black  French.    '  Fro- 

llflgue.'  Obtained  from  the  agricultural  station  at  Khaijarovsk.  These 
oats  are  the  best  variety  tbat  has  Iteen  experiiiieuted  with  In  tbese 
northern  regions  and  are  considered  by  the  manager  of  the  station  as 
very  good."    (Meyer.)     (Same  ns  S.  P.  I.  No.  20364.) 

S0426.     Medicago  sativa.  Alfalfa. 

From    Llaoyang,    Manchuria.    Received    through    Mr.    Franic    N.    Meyer, 
agricultural  explorer,  February  28,  1007. 
"(No.  72ln,  Jan.  26,  1907.)     An  alfalfa  growing  In  a  sterile  and  rather 
exposed  situation  on  the  city  wall  of  Llaoyang;  possibly  of  valne  for  tbe  north- 
erly arid  regions  of  the  United  States.    Does  not  produce  much  growth  In 
Llaoyang,  but  may  develop  when  placed  In  a  better  situation."     (Meyer.) 

20426  to  20431. 

From  Paris,  France.    Presented  by  Prof.  Julien  Constantln,  of  the  Museum 
of  Natural  History.    Received  March  16,  1907. 
Roots,  as  fallows : 

20426.  CoLEua  oazo,  2042S.     1'lectbanthub  coppini. 
Dazo.  Variety  nigra. 

20427.  COLEDB   TUBGB0SU8.  2O430.       PlECTBANTHUB   COPFINL 

20428.  Plectbasthus  coppini.  Variety  rubra. 

20431.     Plectbanthus  tebnatub. 
20436.    Sbchiusi  edule.  Chayote. 

B'roui  Funchal,  Madeira.    Received  through  Mr.  David  Fairchlid,  March 
19,  1907. 
A  lot  containing  large,  smooth,  and  smull  prickly  fruits. 

20436.     (Undetermined.)  "  Fmshakata." 

»om  (iwelo,  Soutb  Africa.    Presented  by  Mr,  W.  M.  Longden,  of  Melsetter. 

Received  March  25,  1907. 

"A  fruit  very  common  In  the  low-lying  parts  of  the  dlstriet,  known  by  the 

natives  as  Vin*hakata.    This  tree  grows  iu  many  [(arts  of  this  district  but 

ottalns  a  great  size  only  In  very  warm,  low-lying  parts,  and  does  not  seem  to 

fruit  at  all  In  places  where  there  Is  much  frost.    This  fruit  Is  from  the  farm 

of  Mr.  R.  A,  RIake,  of  Uwelo."      (Lnneden.) 

204S8  to  20440. 

Received  through  Lalng  and  Slather,  March  23, 

20438-    Dacttlis  qlouekata.  Ordiard  frasa. 

Danish.  Digitized  bvCoOQic 
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S0438  to  20440— Continued. 

2<M39.    Pbleuu  pbatenbe.  Ilinothy. 

Scotch. 

Headow  fescue. 

30447.    DoucHos  lablab.  Hyacinth  bean. 

From  Paris,  Prance.    Received  tbrougb  Vilmorln-Andrieux  &  Co.,  Murcli  2C, 
1!XI7. 
Btringless  Turlety. 

20460.  Xanthosoma  sp.  Yautia. 
i'rom  the  Isle  of  Pines.    Presented  by  Dr.  8,  W.  Mellott,  o(  Santa  Pe. 

Received  MaK-h  2G,  1007. 
"Roots  of  what  la  aald  to  be  the  beat  variety  nf  yautia  growa  lu  the  Isle  of 
Fines.    Tills  lot  la  from  an  English  colony  from  Cayman  Island,  now  settled  on 
the  south  coast  of  the  Isle  of  Pines."     iMellotl.) 

20461.  Xanthosoma  sp.  Tautla. 


"  A  very  common  plant  here ;  It  geta  Into  the  water  ditches  and  la  as  hard  to 
get  rid  of  aa  Johnson  grass:  it  is  called  Refotoar  aiul  no  use  is  made  of  it  here." 
(/•aimer.) 

20463.    AoAVE  sp.  Zapupe. 


20464.     SciRPUs  sp. 


"(Xo.  020.)  Seed  of  a  rush  called  the  wild  rusli,  which,  though  longer  and 
even  taller  at  times  than  the  slender  variety  (see  S.  P.  I.  No.  lOiKIS),  Is  brittle 
and  not  used  for  tying  tl»e  vines  or  for  mat  making."     {Fniixhtld.) 

20458  to  20483. 


204&8.      AVENA    8ATIVA.  Oat. 

Svah'ifs  IlvitUnghafre  (White  oats). 
£0459..     AVENA   BATIVA.  Oat. 

Bvaliifs  Ligoicohafre  (LIgowo  oats). 

ii0480.      AVENA    SATIVA.  Oat. 

Svalofs  Ouldrcgnnhafre  (Golden  Rclu  oats). 
80461.    AvENA  SATIVA.  Oat. 

GvaWfa  Bartttiiga  Propsteicrhafrr  <awnlesa  l'ro]isteier  oats.) 

20462.  AVBNA  SATIVA.  Oat 
Svalofg  Hvila  Propsteierhafre  (White  Propsteler  oata). 

20463.  AVENA  SATIVA.  ^~  i|9»*- 

8cal(i/a  Svaria  £Iocftfta/rc  (Black  Bell  oats).  '        O 
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20464.  AvERA  8&TIVA.  Oat. 
Sralofg  Scarta  Stormoffiilhafrc  (Black  Great  Mogul  oata). 

20465.  PisuM  SATivuu.  Pea. 
Svnlofn  Kapitnlarl  (CnpitnM. 

20466.  PieuM  SATIVUM.  Pea. 
Sx'aliifs  ConcordUiiirt  (Concordia). 

20467.  Pieuu  arvense.  Pea. 
Solodrt  <So1o). 

20468.  Tbifolivu  pratense.  B«d  clover. 
ilitinmal  Srcn»k  RUdklofrT  (Old  Sweillsb  red  clover). 


20469.  Phleitm  pratekse. 

20470.  Dactylis  ulouebata. 
Hnndaxlng   (CoUCb-grass). 

20471.  Abbhenathebum  elatius. 
Knjilhajre  (Tall  oftta). 

20472.  F'ESTtICA    PBATENSia. 

Anpnaringil  (Dansk.)   (DanlKh  meadow  (eacue). 

Z0473.       I'ESTUCA  ARUNDINACEA. 

R'irgvingrl  (Iteed  feacue). 

20474.  Bbomub  inebuis. 
Fudrrtotta  (fodder  bronie-crasa) . 

20475.  Bbouus  kbectuh. 
Rakldsia  (Erect  brome-grase). 

20476.  PoA  PRATENsrs. 
Atiijugrfic  (Meadow  reed). 

80477.     HoLcufl  lanattjh. 
huddidlel  (Velvet  grnss). 

RiU-flvn  (Heed  canary  grnsa}. 

20479.  Melilotus  alba. 
}U-itme}ijt  (White  luelllot). 

20480.  IlOKDEUM    DIHTIUIIUM. 

Hilnnrlii-ii. 


Timothy- 
Orchard  sraas. 


Meadow  fescue. 

Beed  fescue. 

Smooth  brome-graBB. 

Erect  brome-grraae. 

Kentucky  bluegraBs. 

Velvet  grass. 

Beed  canary  grraas. 

Sweet  clover. 

Two-row  barley. 


20481. 


HORDKL'll    I 


Six-r 


i0482.     HoBDEUu  msTicHUii 

(ISOl  Oottlanil. 
i04B3.    Brasbica  rapa. 

Kdlriillt-r   (cublince-root). 


Two-row  barley, 
lumlp. 
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20484  to  20480.  Xanthosoma  spp. 


Seven  apparently  distinct  varieties  without  further  data. 

S0492.     PiTToePORnu  pentandrum. 

From  Manila,  P.  1.    Prewoted  by  Mr.  W.  8,  Lyon,  o(  the  Bureau  ot  Agricul- 
ture, March  21,  1007. 
"  Seed  of  an  evergreen  ehrub,  very  showy  when  lu  fruit.    E\>und  Iq  the  Zam- 
bftles  Mountains  at  an  altitude  of  300  to  «00  feet."     (Lyon.) 


20493.     (Undetermined.) 


Hon-Qua.  "  Seed  of  a  species  of  gourd-like  melon  which  the  Chinese  use  for 
preserve  making  and  In  soups.  Mr,  Moseley  says  that  the  seeds  of  this  are  char- 
acterlBtlc,  with  a  curious  protuberance  near  the  hllum.  Chinese  In  this  country 
pay  SO  cents  a  pound  for  these  melons.  They  are  often  kept  for  two  or  three 
years  by  the  Chinese  before  using.  The  culture  Is  the  same  as  that  i;lven  to 
watermelons.  Flesh  white  and  as  firm  as  the  part  of  a  watermelon  which  is 
commonly  preserved."     {FaircJtlld.) 

20495  to  20604.    Phoenix  dactylifera.  Date. 

From  Tempe,  Ariz.     Received  through  Mr.  C.  J.  Brand  during  the  winter 
of  1906-7. 
Seeds  from  American-grown  fruit  of  the  following  imported  varieties: 
20485.    Amart.     (P.  L.  H.  No.  :M6e.) 
20496.    Birket  el  Haggi.    (P.  I-.  H.  No.  2067.) 
30407.    Deglet  Voor.     (P.  I*  H.  No.  2068.) 
S040&    FaUe  Rhart.    (P.  L.  H.  No.  2069.) 
20408.    Hamrala.    (P.  L.  H.  No.  2070.) 

20500.  Kemp's  Seedling.     (P.  L.  H.  No.  2071.) 

20501.  (No  name.)     (P.  U  H.  No.  2072.) 
20508.    Oga  de  Bedretchen.     (P.  L.  H.  No.  2073.) 
80503.     Purdu  SeedHng.     <P.  L.  H.  No.  2074.) 

20504.  Rhart.    (P.  L.  H.  No.  2075.) 
See  remarks  under  next  shipment. 

20506  to  20B07.    Phoenix  dactylifeha.  Date. 

From  Tempe,  Ariz.    Received  through  Mr.  F.  H 
Date  Garden,  March  10,  1907. 
Seeds  from  American-grown  fruit  of  the  following  varieties : 

20505.  Deglct  yoor.     {P.  L.  H.  No.  20»8.) 

20506.  Rharg.     (P.  L.  H.  No.  2099.) 

20507.  Oga  de  Bedreschcn.     (P.  T,^  H,  No.  2100.) 

"  Both  lots,  S.  P.  I.  Nos.  20495  to  20507,  were  raised  on  Imported  offshoots 
grown  in  the  Cooperative  Date  Garden  In  Tempe  and  were  distributed  with  the 
expectation  of  securlag  some  good  varieties  through  seedlings."     {Brand.) 
47043— BuL  132—08 7 
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20608  to  20614.    Phoenix  dactyuteba.  Date. 

From  Bagdad,  Asiatic  Turkej.    Received  tbrougb  tbe  Hills  Brotbers  Com- 
pany, of  Bassorah,  Arabia,  and  New  Vorii,  N.  Y.,  February  15.  1907. 
A  collection  of  date  seeds,  as  follows: 


Atchenwl.     (See  S.  P.  I.  No. 
8789.) 

Maktum.     (See  S.  P.   I 
87«.) 

.   No. 

20509. 

20513. 

Bedraihe.     (See  S.  P.  I.  No. 
8740.) 

Snkerl.     (See    S.    P.    I. 
8745.) 

,    No. 

20510. 

20514. 

Lehedi  or  Zehedi.    (See  S.P.I. 
No.  8743.) 

Yabertal   or    Tabenal. 
S.  P.  I.  No.  8794.) 

(See 

20511. 

Kvstawi.     (See  S.  P.   I.  No. 

8738.) 

20616  and  20616.    Phoenix  dactyufera.  Date. 

From  WasblngtoD,  D.  C.    Received  tbrougb  H.  L.  Strang  &  Co.,  Marcb, 
1907. 
Two  varieties  of  dates  purcbased  In  tbe  opeu  market. 
20515. 

Haluwi,  from  BasBorab,  Arabia.     (See  S.  P.  I.  No.  8760.) 
20616. 

Ford,  from  Mascat.  Arabia.     (See  8.  P.  I.  No.  8754.) 
"  Botb  lots,  S.  P.  I.  Nos.  20508  to  20516.  inclusive,  secured  for  tbe  purpose 
of  propegatlng  seedlings  in  tbe  expectation  of  securing  some  good  varletira." 
(Suinirle.) 

20519.     MnsA  livimqstoniana. 

From  Pretoria,  Transvaal.    Presented  by  Prof.  J.  Burtt  Davy,  botanist, 
Transvaal  Department  of  Agriculture.    Received  Marcb  18.  1907. 
"Tbls  is  an  East  African  wild  banana,  with  seed  fruits;    probably  a  good 
ornamental."     (Barrett.) 

20621  to  20796. 

From  Dortbem  Europe,  Siberia,  and  eastern  Asia. 
Seeds  collected  by  Prof.  N.  R  Hansen,  of  tbe  agricultural  experiment  sta- 
tion. Brookings,  S.  Dak.,  In  1906  wblle  traveling  as  an  agricultural  explorer 
for  the  Department  of  Agriculture  on  an  extended  trip  tbrougb  Scandinavia, 
Bussla,  Sll>erla,  and  returning  tbrougb  China  and  Japan.  Received  Marcb 
1907. 

20521.  Tbifolium  pbatbsse.  Bed  clover. 
From   I^pland,   Sweden.    "(No.   1.)     Wild  red  clover   from   Pajala; 

1905  seed."     (Hansen.) 

20522.  Tbifolium  pbatense.  Bed  clover. 
From  Lapland,  Sweden.    "(Ko.  2.)     Native  red  clover  from  KarungI, 

about  40  kilometers  north  of  Haparanda."     (Hanten.) 

20523.  TaiFOLinit  pbatensb.  Bed  clover. 
Prom   Lapland,   Sweden.    "(No.   3.)     Wild   red  clover  found  In  tbe 

vicinity  of  tbe  experiment  station  In  I.iileft ;  tbe  locality  is  termed  Norr- 
botten.  Seed  from  a  dlOTerent  place  from  tbat  of  No.  6  (S.  P.  I.  No. 
20526)."     {Hangen.) 
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a0fia4.     TUFOLIUU  PKAITRSB. 


20525.      TBIFOLIQll    PBATENBE. 


S05S6.    Tbuolidii  pbatehsc 


From  Luleft,  Sweden.  "(No.  6.)  Wild  red  clover  found  In  the  vlctntty 
of  the  experiment  station  in  LuleA.  Seed  from  a  different  place  from 
tbat  of  No.  3  (S.  P.  I.  No.  20523)."     (Hanteit.) 

20527.    Tupoucu  fbatenbe.  Bed  clover. 

Prom  Luleft,  Sweden.    "(No.  7.)     Seed  collected  in  1906  by  tbe  experl- 


20628.    Tbhouuu  PBATiitSB.  Bed  clover. 

From  LuleJk,  Lapland,  Sweden.  "(No.  S.)  This  sample  Is  from  seed 
of  a  single  plant  selected  b,v  tbe  experiment  station  at  LuleA  In  1906. 
The  original  seed  was  secured  at  Pajala,  Lapland,  In  1901.  Tbe  extreme 
nortbem  limit  of  tbe  wild  red  clover  in  I^apiand  appears  to  be  Kare- 
Buando.  about  68*  16'  N.  lat..  so  tbat  tbe  present  sample  Is  from  about 
76  miles  Boutb  of  tbe  extreme  nortbem  limit."     iHanten.) 

20526.    TBirouuu  pbatrnsb.  Bed  clover. 


20630.  Tbifolicm  pbatenbe.  Bed  clover. 
From    Lapland,   Sweden.     "<No.    10.)     Sample   of  tbe   late-flowerlng 

form  of  the  Swedish  red  clover.  Orlglnallf  from  southern  Sweden,  but  the 
present  sample  Is  1906  seed  and  the  result  of  thirteen  years  of  natural 
selection  at  Lulefi."    (Hanxen.) 

20631.  Tbifolicm  pbatbnbe.  Bed  clover. 
Prom  Lapland,  Sweden.    "(No.  11.)     Seed  collected  In  1906  from  a 

single  plant  of  the  local  native  red  clover  by  the  experiment  station  at 
Luleft."     (Bangen.) 

80633.    Tbipouuh  PBATEnsc  Bed  clover. 

Prom  Lapland,  Sweden.     "(No.  12.)     Sample  of  tbe  wild  red  clover 

from  Pajala;  1906  seed  from  tbe  experiment  station  at  Luiefi."  (i/aruen.) 

20533.     Tbifolitim  fbatense.  B«d  clover. 


20534.  Tbifoliuu  repehs.  White  clover. 
From  Lapland.  Sweden.     "(No.  14.)     Seed  gathered  In  1900  by  tbe 

experiment  station  at  LuleA  from  the  native  white  clover  of  that  vicinity." 

20535.  Tbifoliuh  htbbiduu.  Alslke  clover. 
Frt»n  Lapland,  Sweden.     "(No.  15.)     Seed  gathered  In  1900  by  tbe 

experiment  station  at  Luleli  from  a  single  plant  of  the  nntive  niaihe  clover 
of  tbat  vicinity."     (Hangen.) 

20536.  Tbifolium  befers.  ■White  clover. 
Prom  Lapland,  Sweden.     "(No.  16.)     Seed  of  tbe  wild  white  clover 

gathered  In  1906  about  20  miles  north  of  Ilaparanda."     iUanten.) 
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20587.     TaiFoLiuu  hybbidcm.  Alslke  clov«r. 

From  Lapland,  Sweden.  "(No.  17.)  Seed  gatbered  Id  1006  by  the 
exiwrlment  station  at  Luleft  from  a  slDgle  plant  of  wild  alslke  clover  of 
that  vldnlty."     (Hatuen.) 

20638.      POA    SEBOTIHA. 

From  Lapland,  Sweden.  "(No.  18.)  Seed  of  a  good  native  grass  gath- 
ered In  1006  at  Korpllombolo,  about  elghty-flve  miles  north  of  LuleA." 
{Hanaen.) 

20539.  PoA  SEBOTIHA  L. 

From  Lapland,  Sweden.  "(No.  10.)  Seed  gatbered  from  several  plants 
Id  1905  at  Korpllombolo."    (Bangen.) 

20540.  FoA  BEBoniTA. 


20541.  POA   SEBOTIHA. 

From  Lapland,  Swedai.  "(No.  21.)  Seed  selected  In  1906  from  a 
slDgte  plant  of  the  native  form  by  the  experiment  station  at  Luled." 
(Hansen.) 

20542.  POA   SEBOTINA.    . 

From  [upland,  Sweden.  "(No.  22.)  A  good  native  grass  from  about 
eO  miles  north  of  Lulefl ;  gathered  lu  1005  by  the  eiperlment  station  at 
Lulefi."     {Hanten.) 

20543.  ViCiA  GBACCA,  Bird  Totch. 
From  Lapland,  Sweden.    "(No.  23.)     An  excellent  forage  plant,  espe- 
cially OQ  poor  soil.    Seed  gathered  from  a  single  plant  of  the  native  form 
In  1906  by  the  eiperlment  station  at  Liilefl."    (Hansen.) 

20544.  Phleum  peaterse.  Timothy. 
From  Lapland,  Sweden.    "(No.  24.)     Seed  from  oeveral  plants  of  the 

native  timothy  from  southern  or  central  Svireden.  Grown  at  LoIe&  Ave 
years;  seed  gathered  In  1906  by  the  experiment  sutlon  at  Luleft," 
(Hansen.) 

20545.  Phleum  pbatense.  Timothy. 


20546.  Phleum  auimdu.  Mountain  timothy. 
From  Lapland,  Sweden.    "(No.  26.)     Seed  of  tbe  wild  timothy  from 

Qvlckjock."    (Hansen.) 

20547.  Festuca  bubsa.  Bod  fescue. 
From  Lapland,    Sweden.    "(No.   27.)     Seed  of  the   wild   form   from 

Luleft;  selected  by  the  experiment  station."    (Han«en.) 

20548.  Festuca  bubba.  Biad  fescua. 
From  I^pland,   Sweden.     "(.No,   28.)      The  same  source  ns   .No.    27 

(S,  P.  L  No,  2IS47),  but  a  dltTereut  selection."    (Hansen.) 

20548.    Fbstdca  elatioe.  Tall  fescue. 

From  Lapland,  Sweden.    "(No.  2ft.)    A  good  native  grass  from  Banes, 
about  25  miles  north  of  Luleft."     (Hansen.) 

20550.      AflBOSTIS    AI3A.  BiMltOp. 

From  Ijipland,  Sweden,     "(No.  30.)     Seed  selected  In  1906  by  the  ex- 
periment station  at  Lnleft  from  wild  plants  In  that  vicinity."     (Hatwen.) 
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20S5I.     AuiFBCURUS  PKAiKNBLB.  HMdow  foxtaiL 

"(No.  31.)    A  good  natlTe  grase  from  Luleft." 

20652.  ALOPEcnBCH  NiasicAfla. 
From  Lapland,  Sweden.    "(No.  32.)    A  good  native  grass  from  Hapa- 

randa.    This  grass  likes  rlcli,  moist  soli  full  of  hamas.    Selection  from 
Lu)e&  Experiment  StatlcaL"     {Hanten.) 

20653.  Alotkcubus  riqbicaiis. 


20554.    Alopecubus  pbatkhsis. 

From  Lapland,  Sweden.  "(No.  31.)  A  valuable  grass  blgbly  regarded 
as  making  bay  of  as  good  qualltr  as  timothy.  Suitable  for  motet  soils. 
The  native  form  from  LuleA.  See  No.  267  (&  P.  I.  No.  20787)." 
(if  onsen.) 

20655.    Arthtllis  vulnebabia. 


20SS6.    Sbcaix  CEBEAUt  B>7e. 

Prom  Takntsk.  Siberia.  "(No.  36.)  Sprfiw  rye  from  Takntak,  62' 
30'  N.  tat^  132°  west  of  Oreenwlcb.  Tbis  is  probably  tbe  most  nortbem 
point  wliere  cereals  are  raised  to  any  extent  In  Siberia.  Tbls  seed  Is 
old,  as  It  was  brought  from  Yakutsk  by  a  Swedish  expedition  tn  1808-80 
searching  after  Andr6.  Sample  secured  at  tbe  experiment  statloo,  SvaItU, 
southern  Sweden,"     (ifansen.) 

S0557.    HoBOEUM  vuLOABE.  Barler- 

From  Yakutsk,   Siberia.    "(No.  37.)  Spring  barley  from   tbe  same 

source  as  No.  36  (S.  P.  1.  No.  20556).  "  "  '  '     "  " 

Bvalljf  and  some  sew  select! 

2055S.    Tbiticdu  vuloasb. 

From  Yakutsk,  Siberia.     "(No.  ; 
ipurce  as  No.  36  (8.  P.  L  No.  20656; 

S0559.    AvENA  sATivA.  Oat. 

Prom  Yakutsk,  Siberia.  "(No.  39.)  Sprlug  oats  from  tbe  same  source 
as  No.  36  (8.  P.  I.  No.  20656)."    (Hansen.) 

20560.  Atbka  sativa.  Oat 
Prom  SvalOf,  Sweden.    "(No,  40.)     A  pedigree  variety  of  spring  oate 

(Svalof  No.  .0392)  selected  by  the  experiment  station  st  SvatSf  from 
oats  origlually  received  from  Yakutsk,  Siberia.  See  Nos.  36  and  39 
(S,  P.  L  Nos.  20566  and  2065ft)."    {Hansen.) 

20561.  Ayera  sativa.  Oat. 
Prom   Lulefi,  I^pland,    Sweden.    "(No,  41.)     A   pedigree  variety  of 

black  oats  selected  from  seed  originally  from  Norrland,  the  Arctic  Circle 
province  of  northern  Norway,  It  Is  No.  11  of  Luleft  and  No,  ,0GG8  of 
SvalSf.  Tbe  present  sample  Is  from  the  experlm«it  station  at  liUlefi," 
{Banten, ) 

2056S.    Ateka  sativa.  Oat. 

From  Luleft,  Sweden.     "(No.  42,)     A  low,  dwarf  variety  originally 

from  Switzerland.    Tbe  present  sample  was  grown  In  1906  by  the  ex- 

perimoit  station  at  LuleA."     (flanaen.) 
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20963.    AvEHA  SATIVA.  Oat. 

Prom  Lule9.  Sweden.    "(No.  43.)     A  tall,  8ne  variety  of  black  oate, 

the  best  so  far  at  the  Sva1<!r  Slxperlmcnt  Station.  It  Is  SvalQf  No. 
.0660,  originally  from  tbe  native  black  oats  of  nortliera  Floland.  Tbe 
present  sample  IB  No.  10  from  the  experiment  station  at  LuleA." 
(Hansen.) 

20564.     Festdca  elatiub.  Tall  fescne. 

From  Ranea.  Lapland,  Sweden.  "(No,  44.)  An  excellent  grass  both 
for  sandy  and  clay  soils;  very  productive  of  seed  and  responds  quickly 

to  manuring  with  potash  and  phospbate  manures.  Ranea  Is  about  ^ 
miles  north  of  Lulefl."     (Hansen.) 

aOMIS.    ViciA  CBACCA.  Bird  vetch. 

From  the  Ultuna  district,  60°  N.  lat.,  Sweden.  "(No,  45.>  A  good 
native  leguminous  forage  plant."     (Raneen.) 

S0S66.    Tbifolium  pratenbb.  Bed  doTer. 

From  the  Norrland  section.  64°  N.  lat.,  Sweden.  (Hansen's  No.  46.) 
2096T.    Tbifoliitu  pbatehbe.  B«d  clover. 

From  Sweden.  "(No.  47.)  The  Swedish  red  clover  as  grown  for  20 
years  on  tbe  same  farm  in  tbe  Luleft  district  Id  60°  N.  lat."     (Hansen.) 

20568.    Triticum  vulgabb.  Wbeat. 

From  tbe  experiment  station  at  Ultuna,  near  ITpsala,  Sweden.  "(No. 
48.)  Svalof's  Extra  Squarehead.  Winter  wheat  selected  by  tbe  expert- 
'ment  station  at  SvalCf,  soiitberD  Sweden."     (Hansen.) 

20568.    Tbiticdh  vdloabk.  .Wbeat. 

From  Ultuna,  near  TTpsala,  Sweden.  "(No,  49.)  Poodle.  A  winter 
wheat  originated  by  tbe  experiment  station  at  SvalOf.  Tbe  name  refers 
to  the  velvet  chaff,  being  woolly  like  a  French  poodle."     (Hansen.) 

20570.  ViciA  sp.  Vatoh. 
From  Svaief.  Sweden.    "(No.  50.) 

the  experiment  station   at    Svalitf;   i 

(Hansen.) 

20571.  Medicaoo  media.  Band  Incem. 
From  Ultuna.  near  Upsala,  Sweden,    "(No.  51.)     Native  alftlfa  taken 

from  2fryear-old  flelds  near  Ultuna,  about  60°  N.  lat.  Possibly  there 
Is  some  iledicago  falcata  mixed  with  It,  as  both  are  found  In  tbls  vicinity. 
A  promising  forage  plant  for  cold,  rather  moist  climates.  For  cold,  dry 
climates  the  Siberian  form  of  Medicago  falcata  \b  much  more  promising." 
(Hansen. ) 

20572.  Tbiticuu  vulgabe.  Wbeat. 


20578.    ViciA  CBACCA.  Bird  vetcb. 

From  the  Ultuna  district,  central  Sweden.  "(No.  53.)  Tbe  wild  form 
of  this  promlalDg  forage  plant  from  60°  N.  lat."     (Hansen.) 

20574.    Lotus  cobnicclatus,  Btrd's-foot  trefolL 

From  Sweden.  "(No.  54.)  A  promising  native  leguminous  forage  plant 
with  yellow  flowers.  Seed  collected  about  121  miles  north  of  Ultuna,  ffi!" 
N.  lat.,  by  tbe  father  of  Doctor  Elofeon,  for  tbe  experiment  station  at 
U  Ituna."     (Hamen.) 
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20575.  Latbtbub  pbatenbis.  HMdov  p«a. 
"(No,  66.)     A  native  wild  legu- 

20576.  Phledu  alpihcm.  Koontaia  timotby. 
From  tntuna,  Sweden.     "(No.  66.)     Native  Hmothy  from  Sandlog.  In 

tbe  Austrian  Alps.  Seed  grown  the  second  year  at  the  experiment  station 
St  Forase,  63°  N.  lat.  In  1906.  The  present  sample  Is  from  Dr.  E.  O. 
Arenander,  at  tbe  experiment  station  at  Ultuna."     (Saruen.) 

20577.  V1CI4  CRACCA.  Bird  vetch. 
E>om  the  Veeterbotten  district,  Sweden.    "(No.  57.)    A  valoable  forage 

plant  collected  from  wild  plants  In  northern  Sweden,  north  of  the  Polar 
Circle,  In  the  Vesterbotten  district,  64°  N.  lat.  Over  80  per  cent  of  the 
seeds  are  hard,  so  should  be  prepared  by  scratching  by  the  SvalOf  method 
before  sowing."     (Hansen.) 

20578.  Tbifolium  pbatbitsi^  Bed  clover. 
From  Bodoe,  Norway.     "(No.  58.)     Wild  ted  clover  collected  on  the 

LandlngenesB  (arm,  near  the  experiment  station  at  Bodoe,  OT*  N.  lat" 
(Hansen.) 

2057Q.     HoRDKUU  HEXASnCBnu.  Six-row  bftrley. 


S0580.      HOBDBDU  VTTLOARE. 


20581.     HoanEUU  vuiajabb. 


20582.  HoBUBnx  voloabe.  Barle?. 
From  Moljord,  Beleren  district,  Norway.    "(No,  62.)     A  spring  barley 

of  very  ancient  cultivation  in  tills  district;  lat  66°  54'."     (Hangen.) 

20583.  HoBDECu  vulgabe.  Barler. 
■  N.  lat,  Norway.     (No.  63.) 

20584.  AvEHA  BATivA.  Oat 
From  Brelrem,  Vefsen  district  Norway.    "(No.  64.)     Spring  oats  from 

6S°  65'  N.  lat.,  wbere  the;  ripen  In  91  days."     (Hansen.) 

20S89.     Skcalb  ceseale.  Bre. 

From  Aaengpt  Mo  district  Norway.  "(No.  65.)  Spring  rye  from  86° 
20'  N.  lat..  where  It  rlpene  In  120  days.  Aaenget  Is  about  10  Norwegian 
miles  from  the  coast."     (Hang&i.) 

S05S6.    Secale  cebeale.  Bye. 

From  HJertoe,  Nordfolden  district,  Norway.  "(No.  66.)  Winter  rye 
from  67°  40'  N.  lat.  Tbis  rye  has  been  cultivated  for  many  years  In  this 
locality."     ( Hanten. ) 

20567,    HoBDECu  VTTLOABE.  Barley, 

From  Trysll,  Hatfjelddalen  district  Norway.  "(No.  67.)  One  of  the 
very  earliest  varieties  of  spring  barley,  which  ripens  on  sand;  soil  In  98 
days,  Trysll  is  a  mountain  village  In  the  Trysll  Valley  In  Nerll;  latitude 
66*  32'."     {Hansen.) 
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20558.  HoBDEUM  vuLQABE.  Barler. 
From  Nerll,  Hatfjelddalen  district,  Norway.    "(No.  68.)     Spring  ttar- 

ley  grown  at  Nerll  od  very  Bandy  soil;  latitude  Wi°  32'.    The  tiarvest 
often  falls  in  thia  locality."     (//ansen.) 

20559.  AVENA    BATIVA.  Oftt. 

From  Vefsen  district,  latitude 65°  30',  Norway.  (No.  8».)  Sprlug  oata, 
S0590.    Fbbtdca  elatiob.  Tall  tescue. 

From  MJoea,  Vardahl,  Chrlstlania  province,  Norway.  "(No.  70.)  Wild 
seed  selected  by  Director  Nielsen,  of  tlie  experiment  station  at  Bodoe; 
latitude  67°."     (Hansen.) 

20691.  Pisnu  abvehsi.  Field  pea. 
From  Bodoe,  Norway.  "(No.  71.)  Bvedtnff,  A  field  pee  originally  in- 
troduced from  Denmark  by  Mr.  Sebastian  Larson,  of  Aas,  Norway ;  grown 
for  tbe  past  twelve  years  In- Norway — tbe  last  two  at  tbe  Bodoe  Experi- 
ment Station.  Does  well  on  sandy  soil  at  Bodoe  and  ripens  In  120  days." 
(Hansen.) 

20692.  HoRDEUu  vumabe.  Bu-ley. 


20593.  Fhleum  pratense.  Tlmotby. 
From  Cbrlstlanla,  ^'orway.    "(No.  73.)     Native  timothy.  No,  469,  from 

A.  Michelet,  seedsman.    The  claim  In  Norway  is  that  the  native  is  hardier 
than  that  Introduced."     {Hansen.) 

20594.  Bbassica  bapa.  Tamlp. 
From  MJelde,  near  Tromaoe,  Norway.    "(No.  74.)     Mjelde  Is  near  70' 

N.  lat.    Tumlpa  are  found  very  useful  for  stock  feeding  north  of  the 
Arctic  Circle  In  Lapland."     (Hansen.) 

20595.  LoLiuu  PEBEKNE.  Perennial  rye-fraBs. 
From    Aas,    Norway.     "(No.    73.)     Native  name   Yaedcrsk   RalgraM. 

Native  grass  from  the  upland  district  of  southern  Norway.    This  sample 
Is  from  the  experiment  station  at  Aas."     (Hansen.) 

20596.  HoBDBtiu  vuLOABB.  Barley. 

From  BJaerkoe.  an   Island  ( 
76.)     An  extreme! 

20597.  LuFinuB 


20&98.    Bbabbica  i 


Brass  ic A  bafa. 


SOeOO.    HoBDEUU  vuLOARE.  Barley. 

From  tbe  Island  of  Donnes,  Nordland,  Norway.  "(No.  80.)  Dortncs. 
Spring  barley  from  the  large  estate  EKinnes,  the  proprietor  of  wlilch  is 
Mr.  Isaac  Coldevln,  of  Norduevaagen.  Donnes  Is  an  island  In  Nordland, 
the  Arctic  Circle  province  of  Norway.  This  variety  Is  not  so  early,  but 
Is  more  productive  than  the  Bjocrkeby  barley.  Sample  from  the  experi- 
ment station  at  Aas."     (UanseYt.) 
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30601.    Bb&ssica  bapa. 


20602.    FEsrncA  bdbba. 


20603.    Bbahbica  bapa. 


20604.  Bbassica  safa.  Tuntlp. 
From  Foerland,  Ryfylke  in  Stavanger  province,  Norway.    "(No.  84.) 

Swedleh  turnip."     (Hansen.) 

20605.  Bbassica  bapa.  Tamlp. 
From  BJoerti,  in  the  Guldbrand  Valley,  Norway.     (No,  85.) 

20606.  Lathtbub  pbatbnbis.  Headow  p«a. 
From   Abb,   Norway.    "(No.    86.)     A    wild    legamtnouB   forage   plant 

found  In  the  vicinity  of  Abb."     {Hansen.) 

20607.  HoBDEUu  cnLOABB.  Bailey. 
"(No,     87,)      Spring     barley," 

20608.  HoBDEUu  vuLOABE.  BaxIvj. 
S.)     Donnes.     A    very    early   spring 


From  the  experiment  Btation  at  Otava,  Finland.  "(No.  89.)  1905 
seed.  Vicia  dracca  is  coming  to  the  front  as  a  valuable  forage  plant  In 
Finland,  and  hence  merits  special  attention  for  cool,  moist  climates." 
{Bangen. ) 

206ia    Atena  sativa.  Oat. 

a,  Finland.    "<No.  00,)     Native 

80611.    Vicia  cbacca.  Bird  vetcb. 


20612.  Ardbopooon  sobohuh.  Sorghum. 
From   Manchuria.     "(Ko,   92.)      Oaoian.     Brought   by   a    Itusslan   stu- 

dent-Boldter  from  Manchuria  after  the  Kubso- Japanese  war."     (Hansen.) 

20613.  Tbipolivu  elbgans.  Clover. 
From  Vlatka,   Itussia.    "(No.  93.)     Native  red  clover  from   Vlatka, 

near  Perm,  In  the  northern  Volga  Itlver  section  In  eastern  Russia.    This 
is  about  58°  latitude.    A  drought-resistant  steppe  clover,"     (Hansen.) 

20614.  AoBoFTBON  DASYAirratTM. 

From  Moscow,  BnsBla.  "(No.  94,)  A  valuable  Kiisslan  steppe  grass 
originally  from  a  single  spike.  This  la  No.  2G35  of  Professor  Williams,  of 
the  Moscow  Agricultural  College."     (Hansen.) 
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20521  to  20706— Continued. 
S061S.    Aqbovybov  cbistatum. 

From  Moscow,  Russia.  "(No.  9B.)  Grown  from  seed  oiifcliiallr  from 
Don  province,  southern  Volga  River  rc^on,  Russia.  See  No.  167  (S.  P.  I. 
No.  20688).  Variety  D.  Tbls  lot  was  selected  for  Its  la^er  and  heavier 
seeds."     (Sanien.) 

80616.  AOBOPTBON   BIBIRICUU. 

From  Uoscow,  RuBsla.  "(No.  96.)  The  original  mixture  of  elemea- 
tary  species  from  the  Trans-Ural  region  east  of  Orenburg;  hence.  In 
extreme  western  Siberia.  A  vatuabte  graes  for  dry  steppea.  This  Is 
No.  2636  of  Professor  WllllamB,  of  the  Moscow  Agricultural  College." 
(Hamen.) 

80617.  ASTBAQALUS    QLTCTPHTLLOB. 

From  Don  province,  Russia.  "(No.  97.)  A  leguminous  forage  plant 
from  the  dry  steppes  of  Don  province  of  the  Volga  River  region  of  south- 
eastern Russia."     (Hansen.) 

20618.  POA    ALPIMA. 

From  Kazan  province,  Russia.  "(No.  08.)  A  good  native  pasture 
grass  from  Kazan  province  of  the  northern  Volga  region  in  European 
Russia."     (Hansen.) 

20619.  PAniCUU    EBITCIFOBUE. 

"(No.  99.)     A  desirable 

20620.  Andbopoqon  sobohuu.  Sorghum. 
From  Ussurle  province,  Siberia.     "(No.  100.)     Gaolan.    This  variety 

grows  from  20  to  25  feet  in  height,  and  during  the  Russo-Japanese  war 
the  Cossacks  on  horseback  fouDd  trouble  In  getting  through  the  soi^hum 
fields,  as  they  would  be  lost  from  view  ev«i  with  their  spears." 
(Hansen.) 

20621.  Ardbopooos  bobohdu.  Sor^hnro. 
From  Dasnrle  province,  Slberln.     "(No.  101.)     Qaolan.     For  descrip- 
tion see  No.  100  (S.  P.  I.  No.  20C20).    The  head  does  not  appear  as  com- 
pact as  in  No.  100.     Seed  brought  from  Manchuria  by  Russian  studeot- 

'    soldiers  after  the  Russo-Japanese  war."     (Hansen.) 

20622.  AoBOPYBon  desbb'tobuu. 


20623.  Aohopybok  sp. 

From  Moscow,  Russia.  "(No.  103.)  Tbis  Is  from  a  single  seed  se- 
lected by  Professor  Williams,  of  the  Moscow  Agricultural  College,  from 
a  plant  with  long,  upright  stolons  from  the  Orenburg  region  on  the 
boundary  between  Euroiiean  Russia  and  Siberia.  Promising  as  a  grass 
for  dry,  cold  regions."     (Hansen.) 

20624.  Phleuu  psATEnsE.  Tlmothr- 
lOJ.)     Wild  native  timothy." 

20625.  ANDBOFoaoM  EOBoaou.  Sorghum. 
From  Asiatic  Russia.    "(No.  105.)     One  of  the  t«Bt  varieties  culti- 
vated by  the  native  Itlobammedans  In  Russinn  central  Asia,  east  of  the 
Caspian  Sea.    The  native  i-arlety  is  Ak-ju-gah-rak."     (Hansen.) 
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80626.    Agboptbon  cylikdbicuu. 

Prom  Moecow,  Russia.  "(No.  106.)  The  Hrat  generation  from  a 
BlDgle  se«d  selected  b7  FrofesBor  WlUlamB,  of  the  Moscow  Agricultural 
College,  from  a  black-seeded  fomi  of  a  grass  from  Odesra,  eoutbem 
BuBBia,  on  tbe  Black  Bee.."     {Uamen.) 

206S7.    Andbopooon  sobghuii.  Sorghum. 

From  Mancburla.  "<Ko.  107.)  Native  name  Tjic-choo-meed-zlia. 
Tbls  varletj  Is  used  tor  brooms  In  Maochurla.  Seed  brought  from  Man- 
cburia  by  a  Russian  student-soldier  after  the  Ruaso- Japanese  war." 
iHanten.) 

20628.    Phleuh  boehwbbi.  Timothy. 

From  Moscow,  Russia.  "{Ho,  108.)  Variety  macrantha.  A  drought-* 
resistant  species  of  timothy  from  the  east  Russia  steppes,  where  Bromug 
inermig  is  native.  This  is  No.  24d2A  of  Professor  Williams,  of  the  Mos- 
cow Agricultural  College.  The  plants  are  not  so  tall  as  tbe  species,  but 
have  very  long  splbea."     {Hanten.) 

20829.    Glycine  hibfida.  Soy  bean. 

From     Manchuria.    "(No.     lOS.)     Variety     Uoo-an-dooh.     Used     for 

human  food  and  for  fodder  in  Manchuria  and  brought  from  that  country 

by  a  Russian  student-soldier  after  the  Russo-Japauese  war."     iHamen.) 

20630.      ASTBAOAt-tlS    CICEB. 


20631.  Phleum  abpebdu.  Timothy. 
From  Tnrgfll  province,  western  Siberia.  "(No.  111.)  A  native  tim- 
othy from  tbe  dry  steppes  of  Tnrgal  provluce.  Tbe  very  small  seeds  may 
be  an  objection  to  this  species,  but  this  may  be  remedied  by  selection," 
{Eanten.) 

20632.  AoioPYBoir  sibibicuu. 

Prom  Moscow.  Russia.  "(No.  112.)  Variety  latifolia,  form  A.  A 
promising  drought- resistant  grass  from  the  Trans-Ural  region  of  western 
Siberia.    See  also  No.  96  (S.  P.  I.  No.  20616)."     (Hanten.) 

20833.    Pebilla  ocymoides.  Perillo. 

From  Ussurle  province,  Siberia.     (No.  113.)     Zooza. 
20634.     Pauuiii  BOEHMEBi  Wlbel. 


20635.      AOBOPYBON    ELONOATUW. 


20636.    Abtbaoalus  i 

"(No,  116.)    A  native  lexumlnoua  for- 

AOBOPYBON    SIBIBICUU. 

From  Moscow,  Russia.    "(No.  117.)     Variety  angmtifrilia.  form  R.    A 
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20638.    Tbifoliuu  lcpinabteb. 

Prom  Tobolsk,  Siberia.  "{No.  118.)  A  native  cIoTer  from  the  dry 
Bteppes  of  Tobolsk,  wbere  it  endures  — 40°  F.  The  seed  ebould  be 
scratched  with  sand  or  by  the  SvalSf  method  to  insure  germination  the 
first  year;  otherwise  many  of  the  seeda  will  not  germinate  nntil  the 
second  year."     (Hansen.) 

20638.    Agboftbor  intebuedtum. 

From  the  Trans-Ural  r^on,  Orenburg  province,  Siberia.  "(No.  119.) 
A  collectlOD  of  elementary  species  of  a  promising  grass  from  the  dry 
steppes  of  the  Trana-TIral  region  of  the  Orenburg  province.  This  prov- 
ince extends  on  both  sides  of  the  Urn!  range  of  mountains,  which  forms 
the  natural  boundary  between  European  Russia  and  Siberia.  The  non- 
aristate  plants,  those  without  splues  or  long  barbs  on  the  seeds,  should  be 
selected  as  the  only  form  desirable  for  cultivation,"     (Hansen.) 

20640.    Pahicuu  uiliacsdu.  Broom-com  millet. 

From  northwestern  China.    (No.  120.)    Ueeza. 
S0641.    Latbtbds  momtahos. 


80642.      EOELBBIA  CKI8TATA. 

From  Moscow,  Russia.  "(No.  122.)  190B  aeed.  IV)nrth  generation 
from  seed  originally  from  Tnrgal  proylnce,  a  dry  st^pe  region  of  western 
Siberia.    This  Is  one  of  the  best  steppe  grasses."     (J7an«en.) 

20643.  KOELEBIA   CBISTATA. 

From  Moscow,  Russia.  "(No.  123.)  1904  seed.  Third  generatloD  from 
seed  originally  from  Don  province.  Volga  River  region,  southern  Rnsala. 
One  of  tbe  best  steppe  grasses.  Ibis  is  No.  2560  of  the  Moscow  Agricul- 
tural Collie."     (Hansen.) 

20644.  CoBonnxA  vabia.  Crown  T«tch. 
From  DOD  province,  Russia.    "(No.  124.)     1903  seed.    A  hardy  steppe 

legume  from  Don  province.    A  very  handsome  plant,  with  white  and  rose 
colored  Bowers."      (Hansen.) 

20645.  A  STB  AO  ALUS  ASFXB. 

From  Kherzon  province,  southern  Russia.  "(No.  125.)  1904  seed.  A 
leguminous  forage  plant."     (Hansen.) 

20646.  Eltmus  sabulosus. 

From  KIoscow,  Russia.  "(No.  126.)  Found  on  sand  donee  in  south- 
eastern  Russia  In  the  Volga  River  region.  The  hay  is  of  no  valae,  but 
It  Is  good  fodder  when  green.  The  horses  on  the  dry  steppes  like  the 
seed  more  than  they  do  oats  and  get  fat  on  It.  This  is  No.  1181  of  the 
Jdoscow  Agricultural  College."     (Hotwen.) 

20647.  ViciA  vnxosA.  Hairy  veteh. 
From  Khavrof,  Vladimir  province,  Russia.    "(No.  127.)    A  well-known 

forage  plant  said  to  have  come  orlglnallj  from  western  Asia.    It  la  now 
cultivated  to  some  extent  In  the  United  States."     {Hansen.) 

20648.  Bbomus  ebectds,  ITprlght  brom«-e:rass. 
From  the  Kazan  province,  central  Volga  River  region,  Russia.    "(No. 

128.)    A  very  good  steppe  grass."    (Hansen.) 

20649.  Cannabis  sativa.  E«mp. 
From  Tomsk  province,  Siberia.     (No.  129.) 
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aoeSO.    Lathtxds  PVATESBie.  Headow  pea. 

From  Kazan  prOTlnce,  Volga  Elver  region,  Russia.  "(No.  130.)  A  tall 
plant  witk  jellow  flowers.  A  very  good  fodder  plant,  very  common  In 
tbe  ste{^  region;  a  long-ltved  perennial."     {Hanten.} 

20651.    ViciA  SKPiDM.  Vetch. 

From  Perm-Ufa  region,  Russia.  "(No.  131.)  A  very  good  fodder  plant, 
vtfy  common  In  northeastern  Eussla,  including  tbe  Volga,  Kazan,  Vfa, 
and  Perm  provinces.  A  long-lived  perennial  and  a  beautiful  plant." 
(Hanten.) 

S0652.     Alotkcusuh  bxithehicub.  SuSBl&n  foztalL 

From  Russia.  "(No.  132.)  A  good  steppe  grass  from  the  dry  steppe 
country  of  extreme  eastern  Russia  and  western  Siberia  In  the  Ural,  Oren- 
borg,  and  Trans-Ural  region."     iBanaen.) 

90653.     Chattochloa  auifecuboidkb. 

From  Manchuria.  "(No.  133.)  Native  name  Hoon-kooi-iha.  A  very 
good  forage  plant ;  also  used  for  porridge  by  the  natives  of  Manchuria, 
l^e  present  seed  was  brought  by  a  Russian  student-soldier  from  Man- 
churia after  the  Russo-Japanese  war.  The  seeds  of  this  millet  are  small, 
light  reddish  yellow ;  spikes  long  and  dense,  made  up  of  many  subsplkes." 
(Banten.) 

S0654.    Tbitouuu  Aifssrae. 

From  Samara  province,  Russia.  "(No.  134.)  A  wild  red  clover  from 
Samara  province,  Volga  River  region,  eastern  Russia.  Some  authorities 
call  this  Trifolium  medium.  It  Is  htelilr  regarded  as  a  drougbt-reslstant 
clover  for  the  dry  steppes,  where  It  Is  found  native."     (Banaett.) 

20656.    TuFOUuu  MORTANuu, 

From  Moscow,  Russia.  "(No.  136.)  First  g^ieratloD  from  seed  orig- 
inally from  Kharkov  province.  This  Is  the  only  clover  (TrlfoUnm)  that 
Is  native  to  tbe  south  Russian  steppes.  It  Is  not  a  heavy  cropper,  but  Is 
very  drou^t  resistant."     {Eangen.) 

20656.    Tbipoliuu  uotitavvm. 


20057.     TBIFOLIUU  LUPinASTEB. 

"(No.  187.)    Native  clover  from  the 

20668.    TsiFoutJM  UEDinu.  Hammoth  clover. 

From  Moscow,  Russia.  "(No.  13S.)  Seed  originally  from  one  plant  of 
a  wild  steppe  clover  from  the  Kazan  provlDce,  Volga  Blver  region,  cen- 
tral-eastern Russia.  Seed  selected  by  Professor  Williams,  of  the  Moscow 
Agricaltaral  College."     IBansen.) 

20650.    TuFOLiuu  PBATERBE.  B«d  clover. 

From  Perm  province,  Russia.  "(Na  189.)  A  native  red  clover  of  the 
Perm  province,  from  the  northern  [Hirt  of  the  Vulga  River  region.  This  Is 
considered  one  of  the  best  forms  of  the  Russian  clover,  as  It  Is  from  the 
tar  north."     (Hansen.) 

20660.    TairoLiDU  uontahuu. 

From  Saratov  province,  Russia.  "(No.  140.)  A  drought-resistant 
clover  as  found  In  the  dry  steppe  region  from  Saratov  province  south  to 
Voronesb  province  In  the  Volga  River  region  of  eastern  Russia." 
iSanten.) 
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20521  to  20786— Continued. 
30661.    Tbifolidu  AdBABiUM. 


206d2.    TRiFOLnTM 


From  Moscow,  Bussie.  "<No.  142.)  Seed  of  the  tbird  or  fourth  gen- 
eration of  a  natlTe  ciover  from  tLe  Kazan  province.  Worthy  of  trial, 
though  not  especial!}'  promising.  Grown  by  Professor  Williams,  of  the 
Moscow  Agricultural  College,"     (Uantea.) 

20663.  Tbifouuu  pbatersii  Bed  doTer. 
Prom  Sterlitomack  district,  Ufa  province,  Volga  River  region,  Russia. 

"(No.  143.)  Wild  red  clover.  At  the  Moscow  Agricultural  College  the 
red  clovers  from  Perm  and  Ufa  provinces  have  been  found  to  be  the  best 
forme  of  the  Russian  red  clover."     (Hangen.) 

20664.  TsiFOLirkt  pbocuubens. 


TaiFoLiuu  PAKnonicvu.  Hnnffarian  closer. 

"(No.  145.)     Na- 

20666.     Tbifoliuu  PANNonicnu.  Hungarian  clover. 


20667.  Phlbuu  bobhubbi. 

From  Moscow,  Russia.  "(No,  147.)  This  species  of  timothy  is  found 
native  In  the  steppes  of  eastern  Russia  and  In  Siberia,  and  reatats  severe 
drought  and  cold.  There  Is  reason  to  hope  that  It  will  be  valuable  as  a 
westward  extension  of  the  common  timothy,  as  It  is  native  Id  much  of  the 
same  region  where  Br</mu»  inermig  Is  at  home.  The  present  seed  is  from 
the  Kazan  province,  Volga  River  region,  from  a  low-growing  form ; 
originally  from  a  single  spike.  It  Is  No.  2492  of  Professor  WlUlama'a 
selection  at  the  Moscow  Agricultural  College."     (Hamen.) 

20668.  Phleuu  bobhuebi. 

From  Moscow,  Russia.  "(No.  148.)  This  Is  the  same  as  No.  147 
(S.  P.  I.  No.  20687),  eicept  that  it  Is  from  a  hl^er  growing  plant.  This 
species  Is  easily  distinguished  from  common  timothy  by  the  fact  that  the 
spike  subdivides  into  large  subsplkes  when  sharply  bent,  whereas  in 
common  timothy  the  spike  separates  evenly  throughout."     (Hansen.) 

20669.  Facopybuu  tatabicum.  India  wbeat. 
From  Tomsk  province,  Siberia.     (No.  149.) 

20670.  Phlkuu  boeumebi. 

From  Moscow,  Rusetu.  "(No.  150.)  This  is  the  same  as  Nos.  147  and 
148  (S.  P.  I.  Nos.  20007  and  20668),  except  that  It  Is  the  fourth  generation 
from  one  plant  from  the  Kazan  province  selected  by  Professor  Williams, 
ot  the  Moscow  Agricultural  College."     (Eanten.) 

20671.  Genista 


20672.     Obtza  e 
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S0673.    Bbouub  stuilib. 

From  Poltava  province,  Russia.  "(No.  163.)  It  sown  In  the  Tall  the 
seeds  may  scatter  so  that  it  becomes  a  eery  bad  we«d ;  but  If  sown  iu  the 
spring  It  glres  a  fine  grass  for  cutting  by  June  and  July.  It  seeds  io 
August  and  hence  should  be  cut  early."     (Hamen.) 

20074.    Zba  uats.  Com. 

From  Khokand,  Russian  Turkestan.  "(No.  154.)  Indian  com  grown 
by  tbe  Mohammedans  at  Khokand.  This  white,  ratber  flinty  corn  has 
probably  been  selected  for  drought  resistance.  The  kernels  are  small." 
(flafuen.) 

S0675.    PAincnu  cbus-oalix  BBTnyard  millet. 

From  nssnrle  province,  Siberia.  "(No.  166.)  This  Is  our  barnyard 
grass  as  found  nstlve  tn  the  Ussurle  province  of  the  Paclflc  coast  sec- 
tion of  Siberia.  It  Is  considered  a  good  forage  plant  there,  although 
coarse.  A  Japanese  form  of  this  species  has  been  introduced  by  a  western 
seedsman  as  BUliott'Doltar  grass."     {Hanien.) 

S0670.      FSLXUH    BOEHtlEU. 

From  Samara  province,  Russia.  "(No.  166.)  Seed  gathered  by  Mr. 
KIlDgen,  government  agronomist.  In  1904.  Bee  No.  147  (S.  P.  I.  No. 
20667)."     (Hansen,) 

SOeTT.    Cha£tochloa  alofecitboides. 

"(No.  187.)     See  No.  183  (8.  P.  I.  No. 

aoerS.    PAmcnu  uiliacecii.  Broom-eom  millet. 

From  Manchuria.  "(No.  158.)  Tbe  common  millet  of  Manchuria.  The 
present  seed  was  brought  by  a  Russtsn  student-soldier  from  Manchuria 
after  the  Russo-Japanese  war."     (Hansen.) 

20679.     Stipa  PEiriiATA. 

From  Moscow,  Russia.  "(No.  1S9.)  Variety  grafflana.  The  Kirghiz 
Tartar  horses  are  fond  of  it  and  will  dig  away  the  snow  In  winter  to  get 
at  It  It  Is  best  for  pasture  and  should  be  cut  after  the  seeds,  which 
are  heavy,  fall.  The  long-tailed  seeds  are  hygroscopic,  and  when  they 
get  into  the  wool  of  a  sheep  they  screw  their  way  Into  Its  flesh,  sometimes 
killing  the  animal.  After  the  seeds  blow  away  the  grass  Is  found  to  be 
nutritious.  The  present  seed  la  No.  2476  of  Professor  Williams,  of  the 
Moscow  Agricultural  College,  and  Is  the  first  generation  from  tbe  original 
seed  gathered  In  1904  from  Turgal  province,  In  western  Siberia,  east  of 
Oraiburg,  which  Is  on  the  boundary  line  of  European  Russia  and  Sil^erla." 
(Hansen.) 

20e8(X    Tbiticdu  tuloabe.  Wheat. 

Prom  Kargopol,  OloneUs  province,  Russia.  "(No.  ISO.)  Winter  wheat 
from  Kargopol,  which  Is  about  210  miles  southwest  of  Archangel,  hence 
almost  up  to  the  Arctic  Circle,  where  there  Is  often  not  much  snow." 
(Hansen.) 

30681.    Chaetochloa  vibioib.  Oreen  foxtalL 

From  Moscow,  Russia.  "(No.  161.)  This  Is  an  annual  grass  very 
good  for  hay  In  the  Caucasus  and  Siberia,  but  considered  a  weed  In 
central  Russia.  In  the  Caucasus  the  natives  call  It  '  tlmotbj  grass  hay.' 
The  present  seed  Is  the  sixth  or  seventh  generation  under  cnlflvatlon  by 
Professor  Williams,  of  the  Moscow  Agricultural  ColleRe.  of  the  forms  of 
the  species  from  Kharkov  and  Don  provinces.  At  Moscow  It  would  tie  re- 
garded rdther  as  a  weed  because  It  Is  not  cultivated  and  timothy  Is 
better ;  In  fact,  timothy  becomes  very  near  being  a  perennial  at  Moscow." 
(Hansen.) 
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20682.  Melilotub  officinalis.  Tellow  swMt  clarer. 
From  Daghestan  province.  Transcaucasia,  bordering  on  the  Caspian 

Sea.  "(No.  162.)  A  dwarf  form;  considered  a  very  good  fodder  plant." 
(Hansen.) 

20683.  Melilotus  u^ba  (and  M.  officihaus). 

From  the  banks  of  the  Msta  Rlrer,  Novgorod  province,  Russia.  "(No. 
163.)  Nob.  162  and  163  (S.  P.  I.  Nob.  20682  and  20683)  ma;  prove  too 
near  the  sweet  clover  to  win  favor."     (Han»en.) 

20684.  Obtza  sativa.  Upland  rice. 
From  Kboicand  province,  Russian  Tarlcestan.     (No.  164.) 

20685.  PiSDU  abvenbb(?).  Field  pea. 
"(No.  166.)     A  winter  pea  wHIcb  la  cultivated  b;  tbe  Cossacics  in 

southwestern  Itussla,  in  the  lower  Volga  River  region,  as  a  forage  plant. 
In  western  RuBBia  and  Poland  It  Is  used  for  hnman  food  also,  but  Is  con- 
Bldered  of  ixxir  quality.    Sow  in  the  fall."    {Hamen.) 

20686..    Stipa  capillata. 

From  Turgal  province  of  tbe  steppe  section  of  weBtem  Siberia.  "  No. 
166.)     Considered  one  of  tbe  best  graBsee  for  pasture."     (Hansen.) 

S06S7.      AOROFVROK  CBISTATUM. 

From  Moscow,  Rassta.     "(No.  167.)     Variety  A.     From  seed  of  one 

plant  selected  for  Its  large  seeds  by  Professor  WlliiamB  from  his  No, 

2837  at  tbe  Moscow  Agricultural  College.  A  good  grass  from  tbe  dry 
Bteppes."     (Hansen.) 

20688.  AoBOPYBon  cbistatcm. 

From  Moscow,  Russia.  "(No.  168.)  Tbe  original  seed  from  whlcb 
No.  167  (S.  P.  I.  No.  20687)  was  selected,  originally  from  Don  province, 
southern  Volga  River  region,  Russia.  A  good  grass  from  the  dry 
Btepites."     (Hansen.) 

20689.  AoBOPYBON  cyundbiccu. 

From  Moscow,  Russia.  "(No.  109.)  One  of  the  best  grSBBes  from  Eton 
province,  southern  Volga  River  region,  Russia.  UaiiaUy  a  biennial,  but 
sometimes  lasts  three  years.  Mow  before  it  gets  woody.  This  Is  tbe 
second  generation  from  tbe  original  seed  of  one  plant  and  Is  No.  2643 
from  Professor  Williams,  of  the  Moscow  Agricultural  Collie." 
(Hansen.) 

20690.  AoROFYBon  cbistatdu. 

From  Moscow,  Russia.  "(No.  170.)  Variety  B.  The  same  as  No. 
107  (S.  P.  I.  No.  20687);  from  one  plant,  but  with  smaller  seed." 
(Hansen.) 

20691.  AoBOPYBon  cbibtatuu. 

From  Moscow.  Russia.  "(No.  171.)  Variety  E.  The  same  as  No. 
167  (S.  P.  I.  No.  20tJS7) ;  from  seed  of  one  plant."    (Hansen.) 

20692.  AcB0F\-EON  cbistatuu. 
Variety  C.     Tbe  same  aB  No. 

20683.    Chaftochloa  vibidib.  Orean  foxtail. 

From  Tomsk  province,  Siberia.  "(No.  173.)  This  Is  considered  a 
weed  at  Moscow,  Russia,  but  makes  n  very  good  bay  as  found  In  the 
Caucasus  and  in  Siberia.  Tbls  sample  Is  the  native  form  from  Tomsk 
province  and  Is  a  mixture  of  elementary  species."     (Hansen.) 
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110684.    Chaetochloa  alotecuboides. 

Prom  Khokand,  RuBsian  Turkestan.  "(No.  174.)  ThlB  millet  makes 
Terf  good  hay,  and  cattle  are  fond  of  tbe  seeds.  It  Is  also  used  by  the 
natives  as  food.  As  found  wild,  tbere  are  two  forms,  Mie  of  yellow  and 
one  of  red  seed,  and  the  two  forms  should  be  separated  before  sowing." 
iHanten.) 

a0a9B.    Chaetochloa  ALOPEcuBOims. 


20696.  pQASEOLns  badiatits.  Kon^  bean. 

Native  Hatch.    A 

20697.  PAHiCDif  CBDB-OALU.  BftTnrard  millet. 
From  north  China.     "(No.  177.)     Native  name  PUa.     See  No.  ISQ 

(S.  P.  I.  No.  20876)."     (Hanten.) 

80698.  Phaseolcs  BADiAroa.  Hiuv  bean. 

"(No.  178.) 

80699.  Gltcire  HispiDA.  Boy  bean. 

"(No.  17».) 

,  near  mcoiSK."     ^aanten.f 

S07(X).    Chaetochloa  sp. 

From  Ussurle  province,  Siberia.  "(No.  130.)  Tbls  is  one  of  the  best 
forage  plants  of  the  Ussurle  province  of  tbe  Pacific  coast  section  of 
Siberia,  and  wae  used  freely  for  tbe  Ruselnn  borees  in  tbe  Russo-Japanese 
war.  Tbe  native  name  Is  Chooiweza.  Tbe  sample  Is  a  mixture  of  red- 
yellow  seeds,  with  the  yellow  largely  predominating."     (Hansen.) 

20701.    Chaetochloa  alofecuboides. 

From  Manchuria.  "(No.  181.)  Native  name  Hoott-kood-zha.  A  yellow- 
seeded  variety  of  millet  brought  from  Manchuria  by  a  Russian  student- 
soldier  In  the  Russo-Japanese  war."     I  Hansen.) 

S0702.    AITDBOFDOOK  SOBUHUM.  Sorghum. 

From  Jabzavan,  MargbUan  district,  Russian  Turkestan.  "(No.  182.) 
Native  name  Joo-gar-ah.  A  drought-reaiatant  forage  plant  especially 
adapted  to  hot,  dry  cUinates.  See  No.  190  (S.  P.  I.  No.  20710)." 
(Baneen.) 

2070S.    Pbaseolub  AnouLABis.  Adzukl  bean. 

"(No.  183.)    Weldo. 

S0704.     Pahicuu  cbus-galli.  Barnyard  millet. 

From  Manchuria.    "(No.  184.)     Native  name  Zan-Zah.    A  good  forage 


S0705.    Obtia  8ATIVA.  Upland  rice. 

From  Manchuria.  "(No.  ISTi.)  Native  name  Zoona-mie.  Its  northern 
origin  makes  it  worthy  of  attention  on  tbe  northern  borders  of  our  rice 
belt."     (Sanien.) 

20706.    Akobofooor  sobuhuu.  Sorghnm. 

"(No.    186.) 
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20707.  Abtragalub  vesicabius. 

From  Kharkov,  aouthem  Russia.    "(No.  187.)     A  wild  fodder  plant." 
(Baiuen.) 

20708.  A8TRAGAI.UB   PALCATUB. 


8070B.    Phleuu  AifiNUM.  Koimtalu  timotlir. 

From  Moscow,  Russia.  "(No.  189.)  A  promising  species  of  native 
tlmotJiy  from  the  dry  steppes  of  the  Turfjal  province  of  western  Siberia. 
The  plant  grows  ordinarily  as  high  as  timothy.  This  Is  No.  2401  of 
Professor  Williams,  of  the  Moscow  Agrlcuitural  College,  who  flnda  it  has 
already  shown  a  great  Improvement  la  size  of  seed,  the  seed  as  found  In 
Its  Dative  habitat  bptng  rather  small.  The  present  stoclf  Is  originally 
from  a  single  seed."     (Hanten.) 

20710.  Andbopoqoh  sobohum.  Sorghom, 
From  Jahzavan,  Marghllan  province,  Russian  Turkestan.     "(No.  100.) 

One  of  the  beet  varieties;  calted  Ak-}vh-gar-ah  by  the  native  Mohamme- 
dans. These  central  Asiatic  sorghums  have  dense  heads  of  round,  white 
kernels  which  are  much  used  for  feeding  stock.  The  heads  bend  sharply 
Id  the  stalk,  so  that  they  point  downward  when  mature.  Promising  for 
dry  hot  climates  where  Indian  com  suCFers  from  hot  winds.  See  No.  182 
(S.  P.  I.  No.  20702)."     (Hatuen.) 

20711.  Meoicaoo  sativa.  Alfalfa. 
From  Moscow,  Russia.    "(No.  191.)     Turkegtan.    The  present  sample 

Is  originaMy  from  Tashkent,  the  capital  of  Russian  Turkestan,  grown  at 
Moscow,  and  originally  the  seed  came  from  one  plant.  At  the  Moscow 
Agricultural  College.  Professor  Williams  has  found  this  strain  very 
hardy,  very  productive,  and  a  beautiful  plant,  while  the  French  lucem, 
by  which  Is  meant  the  ordinary  south  European  or  North  African  form 
of  the  species,  winterkills  at  Moscow."     (ffansen.) 

20712.  Medicaoo  denticolata.  But  clover. 
From  Moscow,  Russia.     "(No.  192.)     This  makes  a  good  forage  plant 

In  Italy,  but  Is  worthless  at  Moscow ;  originally  from  Italy."     (//ansen.) 

20713.  Medicaoo  denticulata.  But  clover. 
From  Don  province,  lower  Volga  River  region,  southeastern  EuroiJean 

Russia.  "(No.  193.)  A  good  native  forage  plant.  The  seed  pods  are 
very  spiny,  so  are  found  very  undesirable  for  sheep  pastures,  as  the  spines 
stick  to  the  wool."     {Hansen.) 

20714.  Medicago  uedia.  Sand  Iuc«m. 
From  Moscow,  Russia.    "(No.  194.)     Originally  from  a  single  plant 

growing  wild  in  the  Voronesh  province  of  the  central  Volga  River  region, 
Russia.  It  is  a  natural  hybrid  of  if.  falcata  and  At.  sativn  and  found 
wild  In  the  dry  steppes.  This  spontaneous  or  natural  hybrid  will  some: 
times  have  blue  flowers  on  one  branch,  yellow  on  another,  and  sometimes 
both  colors  on  the  same  branch.,  The  present  sample  la  the  fourth  gen- 
eration raised  by  Professor  Williams  at  the  Moscow  Agricultural  College 
and  is  his  No.  571 X672."     (Hansen.) 

20715.  Medicaoo  uedia.  Sand  lucem. 
From  Moscow,  Russia.    "(No,  195.)     The  same  source  as  No.  194  (S. 

P.  I.  NO.-20T14),  and  also  the  fourth  generation  from  a  single  plant  found 
wild  in  the  dry  steppes  of  the  ^'oronesh  province.  The  present  strain 
bears  yellow  flowers;  in  fact,  it  is  almost  M.  falcata  In  Its  characteristlce 
and  Is  not  as  heavy  a  yieider  as  Nos.  194  and  190  (S,  P,  I.  Nos.  20714  and 
20716),"     {Hansen.) 
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20716.    Medicaoo  ubdia.  Saad  lacem. 

From  MoBcon,  Russia.  "(No,  196.)  Origlnallr  from  a  single  plaat 
foUDd  wild  Id  the  dry  steppes  of  tbe  Voronceh  provloce,  eastern  RusBla, 
and  IB  DOW  tbe  fourth  generation  under  cultivation.  A  beautiful  plant, 
ver;  bard;,  very  productive,  and  wltb  black-green  flowers."     (Hansen.) 

£0717.    Medicaoo  fai.cata.  Tellow  Incem. 

"(No.  197.)     A  wild 

8071&    Medicaoo  falcata.  Tellow  Incem. 

From  Omsk,  weatern  Siberia.  "(No.  IQS.)  The  Siberian  alfalfa  as 
found  wild  at  Omsk.  In  my  Siberian  luveetlgatlons  1  learned  that  as 
found  wild  upon  the  Siberian  steppes  this  Is  a  valuable  forage  plant  In  re- 
gions where  the  mercury  freezes  sometlnjes  without  snow ;  that  !t  is  green 
very  early  In  the  spring ;  that  It  endures  severe  drought ;  that  It  does  well 
upon  Bolls  underlaid  with  bardpan ;  that  It  Is  considerably  resistant  to 
alkali;  that  It  flourishes  where  common  alfalfa  from  Europe  winterkills; 
that  the  Siberian  form  of  this  species  is  so  much  superior  to  tbe  Euro- 
pean form  in  hardiness  and  other  desiraijle  characteristics  that  to  go  by 
the  botanical  name  only  Is  very  misleading.  The  present  sample  Is  from 
hay  cut  from  wild  plants  before  my  arrival."     (ifan«en.) 

20719.    Medicaoo  yalcata.  Tellow  lucem. 

Prom  Omsk,  Siberia.  "(No.  199.)  This  sample  I  picked  from  wild 
plants  In  the  dry  steppes  near  Omsk  late  In  the  fall  when  there  was  a 
little  snow  on  tbe  ground.  I  found  the  plants  held  their  own  perfectly 
with  other  native  plants  in  the  compact  prairie  or  steppe  sod.  Omsk  Is 
in  latitude  6S°."     (Hansen.) 

80720.    MraiicAoo  falcata.  Tellow  Incem. 

From  Irkutsk,  on  Lake  Baikal,  eastern  Siberia.  "(No.  200.)  Picked 
from  a  load  of  wild  hay  brought  to  the  market  at  Irkutsk  by  the  Burlats 
(native  Mongolians)."     (Hansen.) 

20721.    Medicaoo  falcata.  Tellow  lucem. 


.  20722.    Medicaoo  fai.cata.  Tellow  Incem. 

From  Saratov  province,  central  Volga  Hiver  region  of  eastern  Russia, 


.  20723.    Pbithub  nana.  Bnssian  almond. 

From  Omsk,  Siberia.  "(No.  203.)  As  found  native  at  Omsk." 
( Hansen.^ 

20724.  Medicaoo  falcata.  Tellow  Incem. 
204.)    As    found    wild    at    Tomsk." 

20725.  Medicaoo  falcata.  Tellow  Incem. 
From  Moscow,  Russia.     "(No.  205.)    Sample  of  the  third  generation 

under  cultivation  by  Professor  Williams,  of  tbe  Moscow  Agricultural  Col- 
lege, of  seed  obtained  from  wild  plants  in  Don  province  of  the  lower 
Volga  River  region  of  southeastern  Russia."    {Hangcti.) 

207S6.    Medicaoo  falcata.  Tellow  lucem. 

From  Samara  proTlnce,  Russia.  "(No.  206.)  Another  sample  of  seed 
from  wild  plants  of  this  promising  forage  plant.  See  No,  201  (S.  P.  1. 
No.  20721)."    iBanien.)  -  , 
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20727.    AsTRAOALca  fau;atdb. 


207S8.    Meuuitub  offtciraus.  Yellow  Bw»«t  clover. 

From  DoDBkaya  dtetrlct  od  tbe  noitb  coast  of  the  Black  Sea,  Itufnia. 
"(Ho.  208.)  ThiB  la  pertiapa  variety  macrorhiza.  Grows  from  7  to  9 
feet  Id  height.  Seed  from  native  plaats.  Used  as  a  boDey  plaat,  but  the 
odor  U  too  strong  for  a  good  forage  plant.  It  la  evident  that  the  sweet 
clover  hHB  pusstbilltlea  as  a  forage  plant,  but  that  considerable  work  In 
plant  bfeedlng  appears  necessary  before  It  will  Ond  wide  popularity." 
(Hansen.) 

20729.  Stifa  peknata. 

Prom  Turgal  province,  western  Siberia.    (No.  209.) 

20730.  Orobbtchib  onobbtchib.  Sainfoin. 


20731.    PTKtis  eiHEifsis.  fear. 

From  St.  Petersburg,  Russia.  "(No.  211.)  Pj/nu  tuaurietuU;  this  1b 
the  same  as  P.  sinengU,  but  It  Is  worth  while  to  make  a  distinction.  This 
sample  Is  from  the  original  plants  brought  by  Maitmowlcz  from  Uasurle 
province,  Siberia,  growing  at  St.  Petersburg,  where  it  Is  perfectly  hardy, 
while  the  Clilnese  form  winterkilta.  Tbe  fruits  are  bergamotte  shaped, 
alwut  2  inches  lu  diameter.  This  Siberian  form  of  the  pear  Is  probably 
tile  hardiest  known."     (Hangea.) 

30732.      ASTBAOALITS    HYFOGLOTTIS. 

BYom  Tomsk  province,  Siberia.  "(No.  212.)  A  wild  legamlnous  forage 
plant;  considered  of  value  for  forage."     iHantert.) 

20733.  Tbifolidu  sp.  CloTW. 
From  Omsk,  Siberia.    "(No.  213.)    The  wild  red  clover  as  found  native 

at  Omsk.    Here  It  occurs  sparingly  In  the  steppes."    (Hanten.) 

20734.  Haliuodskdboh  abcenteum.  Salt  tr«e. 
From  DJark^t,  northern  Russian  Turkestan,  on  the  edge  of  China. 

"(No.  214,)     A  native,  silver-leaved,  amall  tree  found  in  dry  places." 
(Banten.) 

20735.  TBIFOLIDll  IfOIfTAnUM. 

From  Tomsk  province,  Siberia,  "(No.  215.)  A  clover  native  on  dry 
steppce.  The  large  seeds  of  this  wild  Siberian  clover  are  noteworthy.  It 
Is  considered  a  good  forage  plant."    {Hansen.} 

20736.  Tbifoliuu  alpestbb.  Clowr. 
From  Samara  province,  northern  Volga  River  region,  eastern  Russia. 

"(No.  216.)    A  promising  wild  clover  from  the  dry  steppes."     iBartaen.) 

20737.  Tbifoliuu  pratenbb.  Bed  dovttr. 
From  Sarapul,  Vlatka  province,  northern  Volga  River  region,  eastern 

Russia.     "(No.  21T.)     Wild  red  clover  as  found  In  the  dry  ateppes  at 

Sarapul,  about  56°  25'  N.  lat."     {Hansen.) 

20738.  Fbstcca  ovina.  Sheep's  fescue 
From    Samara   province,    Russia.     "(No.   218.)    Native  fescue   grass 

found  wild."    (Hansen.) 
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20739.      ASTBAOALDS  OI.TCTPBTLL08. 


50740.  POA  PBATEKSis.  Kentucky  blneffrnss. 
From  Soman  province,  northern  Volga  River  region,  eastern  Russia. 

"(No.  220.)     A  good  grass;  found  wild."     (Hansen.) 

50741.  Aqbopybon  sefekb.  Conch-ffrass. 


20748.     Melilotus  alba.  Bweet  or  Bokhara  clov«r, 

222.>     Ab    found    wild    in 

20743.  Onobktchib  oitoBBYCBis.  Sainfoin. 
From  Omsk,  Siberia.    "(No.  223.)    A  l«^mlnoua  forage  plant  as  found 

wild  on  the  dry  steppes."     {Hanten.) 

20744.  Obobos  luteub. 

Prom  Tomsk  province,  Siberia.  "(No.  224.)  A  Tegnminotis  forage 
plant,  considered  valuable  for  forage,  from  the  Beryl  Valley  of  the  Altai 
Mountain  region,  Tomsk  province.  It  Is  fonnd  np  to  a  height  of  2,000 
meters."     (ffowen.) 

)t074S.    VioiA  sp. 

Prom  Vladivostok,  Siberia.  "(No.  226.)  Seed  of  a  wild  leKomlnous 
forage  plant  found  In  wild  hay  brought  to  the  Mongolian  hay  market  at 
Vladivostok.    Value  not  determined."     (Hanien.) 


20746.    Tbifolidu  sp. 


80747.     Tbifoliuu  s 


S0748.     Fbstuca  bubba.  Bed  fescne. 

"(No.  228.)    A  good  grass  found  wild 
1 

20749.  Panicum  uiliacbuh.  Broom-corn  millet. 
From  Turgal  province,  Siberia.    "(No.  220.)     Native  n 

■ara.    A  large-seeded  yellow  mf ' 
m  dry  steppes."     (Hanien.) 

20750.  Obobds  lathzboides. 
"(No.  230.)    A  wild  leguminous  forage 

S07S1.    Pakicuu  unjACEUu.  Broom-com  milleL 

From  Turgal  province.  Siberia.  "(No.  231.)  Native  name  Kar-nak- 
ajak-tara.  This  appears  to  be  much  the  same  as  No.  220  (S.  P.  I.  No. 
20749).  Both  ere  promlsiDg,  as  tfaey  are  native  on  dry  steppes." 
(Hanten.) 

20752.    Phleuu  boihheri  Wlbel. 
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ji07&3.    Panicuu  uiliaceuu.  Brocnn-eoni  isillet. 

From  TurKol  province,  western  Siberia.  "(No.  233.)  Native  name 
Kvnak-tara.  A  wild  millet.  Much  the  aatne  as  Nob.  229  and  231 
(S.  P.  I.  Nos.  20740  and  20751),  but  with  smalls  eeed^"     (ZfaruM.) 

20754.    Pahicitm  uiliaceuu.  Broom-com  mlllat. 

From  Turgol  provlncp,  western  Siberia.  "(No,  234.)  Native  name 
Kisil-ala-tara.  The  seeda  of  tbiE  wild  millet  are  large,  mostly  white, 
ripening  to  yellow.  All  the  native  millets  from  Turgal  province  are  uaed 
tor  porridge  by  the  natives.    This  common  dlah  la  called  '  Kasha  '  by  the 

natives."     (Hannen.) 

S0755.    Panicuu  uiuacedu.  Broom-com  millet 

From  Turgal  province,  western  Siberia.  "(No.  235.)  Native  name 
Yak-tara.  A  wild  millet,  tbc  seeds  of  which  are  large  and  wblte." 
{Ilanten.) 

20T56.    VtciA  Bp.  VetclL 

From  Irkutsk,  on  Lake  Baikal,  eastern  Siberia.  "(No.  23&.i  A  wild 
leRume  common  In  tbe  wild  bay  brought  In  by  the  Burlats  to  Irkutsk." 
(Hansen.) 

S0TS7.    ViciA  ap.  Vetdi. 

From  Omsk,  Siberia.  "(No.  237.)  A  wild  leguminous  forage  plant 
Value  undetermined  but  considered  promising."     {Hanten.) 

20758.     Bbouds  inebmib.  Smooth  bromfr-rraaa. 

From  Befientsnk,  Samara  province,  Russia.    "(No.  238.)     Fonnd  wild 


S07S9.     Bboucs  erectdb.  Vpriiflit  brome-ffraas. 

"(No.  239.)     A  naUve 

20760.      AGBOPYBON    CBISTATtTM. 

"(No.  240.)     A  promising  grass  from 


20768.      TaiFOLIUM    ALPESTBE. 

From  Sarnpul,  Kussla.  "(No.  242.)  A  wild  clover  found  native  on 
the  dry  steppes  In  ^'latka  province,  Russia.  This  seed  Is  from  Sarapnl, 
which  Is  ubout  50°  25'  N.  lat.  Promising  aa  a  clover  resistant  to  severe 
cold  and  drought."     (Honscn.) 

20763.    AoROPraoN  desebtobcu. 


80764.    PiNus  ceubra. 

"(No.  244.)     The  native  pine  of  Slbwla." 

20765.    Paricum  uiuaceum.  Broom-com  millet 

From  Turgal  province,  Siberia.  "(No.  245.)  Native  name  Sara-tara. 
Native  millet  from  tbe  dry  steppes;  the  large  white  seeds  are  used 
for  human  food.    Considered  to  be  a  very  good  variety."     (Hamen.) 
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20621  to  20795— Continued. 
S076d.    Obobub  ldteub. 

promleltiK  Dftttve   legumiDous 

20767.    Pahicuu  uiliaceuu.  Broom-com  millet. 

Prom  Tugal  province,  Siberia.    "{No.  247.)     A  yellow-Beeded  millet, 
native  to  dry  steppes.    Taken  oat  of  No.  286   (8.  P.  I.  No.  2075S)." 
{Hanten.) 
20766.    PAiricuu  uilucecu.  Broom-com  millrt. 

From  Torgal  proYlnce,  Siberia.  "(No.  24a)  A  rellow-Beeded  mil- 
let, native  to  dry  steppes.  Teketx  ont  of  No.  245  (8.  P.  I.  No.  207W)." 
(Hansen.) 

20760.    CucuMis  UELO,  Huskmelon. 

From  tbe  Imperial  Botanical  Garden,  St.  Petersburg,  Russia.  "(No. 
249.)  Gatbered  by  Dr.  Koehanovsky  In  1906  In  Mongolia.  Tble  variety 
ongbt  to  be  of  value  In  the  nortb."     {Hansen.) 

20770.  Lathtbub  uaoellaiiicus. 
From  Lago  San  Mariin,  Patagonia,  Soutb  America.    "(No.  2S0.)     Seed 

gathered  by  A.  Thesleff  In  a  Swedish  sclentlBc  expedition  and  sent  to 
tbe  Botanical  Gardens  at  Helslngfors,  Finland,  Russia,  In  190&.  A  na- 
tive forage  plant  of  Magellan  Straits."     iBaruen.) 

20771.  Lathybl-s  nebvosus. 
From    Patagonia,    Soutb    America.    "<No.    261.)     Seed    gathered    by 

A.  Tbeeleff  !n  a  Swedish  BClentlQc  expedition  and  sent  to  tbe  Botanical 
Gardens  at  Helslngfors,  Finland,  Russia,  in  1905."     (Hatuen.) 

20772.  Tbifoliuu  pbatekse.  Bed'clover. 
From  Chriatlania,  Norway,     "(No.  252.)     The  Toten  clover,  vrblch  Is 

cultivated  over  large  areas  of  Norway  on  account  of  Us  extrem^hardl- 
ness.  It  is  descended  from  a  wild  plant  found  at  Toten,  ^'orway.  by 
a  peasant  about  1650.  This  form  has  sometimes  been  called  Trifolium 
pnitenae  tuireegica.  Tbe  present  sample  is  No.  442  of  Mr.  A.  MIcbelet, 
Bccdsmau,  Cbrlsttania,  Norway."     iBanten.) 

20773.  TaiFOLiiru  pbatense.  Bed  clover. 
From  Chrlstlanla,  Norway.    "(No.  263.)     Tbe  agronomists  of  Norway 

claim  that  the  native  red  clover  is  bardler  than  that  Introduced  from 
America  and  that  tbe  plant  ia  much  smoother.  1  found  the  same  claim 
as  to  greater  freedom  from  bairloesB  of  plant,  causing  tbe  bay  to  be 
more  free  from  dust,  made  for  tbe  native  red  clovers  of  Finland  and 
Russia.    No.  439  of  Mr.  A,  Michclet."     (Hansen.) 

20774.  Tbipoliuu  htbbiduu.  Alsike  clover. 
Prom  Chrlstianla,  Norway.    "(No.  254.)     The  Norwegian  form  of  the 

alalke  clover.    No.  252  of  Mr.  A.  Micheiet."     {Banten.) 

20775.  Mbdicaoo  sativa.  Alfi^a. 
From  ChrlBtlaoin.  Norway.  "(No.  255.)  A  hardy,  vigorous,  broad- 
leaved  form  of  alfalfa  found  In  Norway  by  Mr.  O.  Ualthe.  Tbe  present 
variety  was  selected  a  few  years  ago  by  Mr.  Maltbc  from  a  patch  of 
alfalfa  cultivated  In  Norway  for  a  score  of  years.  Considered  to  be  a 
promising  mutation."     (Banten.) 

20776.  Lathyri 
From  Chrlstlanla,  Norway.     "(No.  256.)     A  hardy  leguminous  forage 

plant  as  found  native  a  score  of  years  ago  In  tbe  Romerike  Valley,  a  few 
miles  north  of  Cbrlstiania."     (Banaen.) 
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20521  to  20786— Continued. 
20777.    PivvB  CEUBU. 

From  Tomsk,  Siberia.     "(No.  2DT.)     Tbe  common  pine  over  a  large 

lection  ol  central  Siberia.    —      '  -  

lessert  on  Siberian  tables." 

20T78.    Ptbub  intebukdia. 

From  Helslngfors,  Finland.  "(No.  2SS.)  A  native  ornamental  tree. 
Tbe  bright  red  berries  are  borne  In  great  abundance  and  resonble  tbom 
of  a  mountain  ash."     (Hangett.) 

2077S.    Bbbbebis  sp.  Barberry. 

From  DJarkMt,  northern  ROBSlan-Tarkestan,  mi  the  edge  of  China. 
"(No.  259.)  A  large-berried  variety  remarkable  for  the  Intense  dark 
red  color  of  the  Juice.  It  may  prove  to  be  Berberig  keteropoAa,  which  is 
a  market  berry  la  Turkestan."    {Hansen.) 

20780.  Ptbus  sinEnsis.  JapaneM  pear. 
From  Harbin,  northern  Manchuria.    "(No.  260.)    This  pear  la  of  poor 

quality,  but  Juicy,  and  is  representative  of  the  pears  of  northern  Chba 
and  Manchuria."     {Hannen.) 

20781.  Saubdcds  baceuosa. 


20783.    RuBUS  CBAUABUOBUS.  Cloud  berry. 

(Soft- 

80784.    RuBUS  TOAEua.  Enn>pe&n  raspberry. 

"(No.  2B4.)    A  yellow-fruited  form  of  tbe  wild 

20785.    Fbaoabia  tbsca.  Stniwb«rry. 


00786,    HoBDEDM  TULOAKE.  Barley. 

From  St.  Petersburg,  Russia.  "(No.  266.)  JarentkUmum  X  (palli- 
dum X  lapponicum).  No.  448  of  Dr.  Robert  Kegel,  of  the  Bureau  of 
Applied  Botany,  Department  of  Agriculture,  St.  Petersbui^.  This  18  a 
representative  of  the  barley  grown  on  the  northern  boundary  of  barley 
culture  Id  the  provlnt^es  of  Vologda  and  Archangel.  Of  special  promise 
for  Alaslca  and  r^ons  where  the  growing  period  ie  short."     {Hansen.) 

20787.  AioPBcuRns  PBATENBis.  Headow  foxtail. 
From  Helsiogfors,   Finland.     "(No.  267.)     A   valuable  grass  highly 

regarded  as  making  hay  of  as  good  quality  as  timothy.  Suitable  for 
moist  soil.  Finland  exports  an  Immense  quantity  of  this,  which  is 
probably  the  best  native  grass,  to  other  countries."     (Hanicn.) 

20788.  Tbifoliuu  pbatekbe.  B«d  clover. 
From  Helslngfors,  Finland.    "(No.  268.)    Native  red  clover  of  Finland. 

Claimed  to  be  hardier  than  the  red  clover  from  Amertca  and  a  smoother 
plant."     {Hansen.) 
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30681  to  20796— Continued. 

20789.    Phleuu  pbateksc  Timoth7. 

From  Finland.  "(No.  260.)  Native  timotby  of  Finland.  TlmotLj  Ih 
found  both  In  North  America  and  Europe;  In  Europe  it  extends  up  to 
and  north  of  the  Arctic  Circle."    {Hansen.) 

80700.  TBrroucu  fbatehbb.  B«d  eloTer. 
"(No.  270.>     The  Russian 

80701.  TBiroLiDU  FBATznSB.  Bed  clover. 


80708.    Lorns  cobnicdi^tuh.  Bird's-foot  clover. 

"(No.  272.)    A  wild  leguminous  forage 
irovince."    (Hansen.) 

80703.    Rafhakcs  sativds.  BodlalL 

From  Kioto,  Japan.  "(No.  273.)  Daikon.  Seed  of  a  large,  roundish 
radish.  Thia  radish  appears  to  be  a  common  article  of  food  In  Japan,  as 
I  saw  It  In  the  markets  of  Toklo.  It  attains  a  size  of  8  inches  in  diameter. 
However,  the  quallt;  is  said  to  be  very  poor  by  European  residents  In 
Japan."     {Hanten.) 

80794.    Rapbancs  sativus.  Badish. 

"(No.    274.)     A    large,    long,    white    variety." 

80705.    Celosia  «p.  Cockscomb. 

'  From  Kioto,  Japan.  "(No.  275.)  A  cockscomb  with  large,  bright  red 
flowers  of  the  oatrlch-featber  type,  grown  in  the  flower  gardens  at  Kioto. 
Seed  purchased  ia  the  bazaar  at  Kioto."     {Honscn.) 


20796  to  20798. 


80706.      HORDBTU 


From  Muliden,  Manchuria.  "(No.  720a.)  Black  barley.  Chinese  name 
Qat  ta  mi.  Said  to  be  used  sprouted  as  an  addition  to  sweetmeats.  A 
rather  rare  variety."     (Meyer.) 

20707.    Qltcibb  hispida.  Soy  bean. 

From  Shanghai,  China.  "(No.  722a.)  Black  soy  beans  obtained 
through  Dr.  S.  P.  Barchet,  of  the  U.  S,  consulate  ot  Shanghai.  These 
beans  come  from  Chln-bua-fu,  Cheltlang  province,  and  are  used  appar- 
ently as  a  second  crop  on  low-lytng  rice  fields,  and  may  as  such  be  very 
valuable  for  the  Southern  States.  They  are  maliily  used  as  a  food  for 
domestic  animals.  It  seems  that  they  are  sown  broadcast  after  the  sow- 
ing of  the  rice  crop ;  specific  details  are  not  obtainable  Just  now." 
(if  ever.) 

2070a    Glycine  hispida.  S07  bean. 

From  Shanghai,  China.  "(No.  723a.)  Brown  soy  beans  obtained 
through  Dr.  8.  P.  Barchet,  of  the  U.  8.  consulate  at  Shanghai.  These 
beans  come  from  Chln-hua-fu,  ChekiaDg  province,  and  are  used  appar- 
&kUs  as  a  second  crop  on  low-lying  rice  fields,  and  may  as  such  be  very 
valuable  for  the  Southern  States.  They  are  mainly  used  as  a  food  for 
domestic  animals."     (if ever.) 
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20800.    Phoenix  dacttlifera.  Date. 

From  WaBhington,  D.  C    Hecelved  throaKb  the  Gallforola  FTult  Company, 
April  8.  1907. 
"  Deglct  Noor  dates  for  the  propagation  of  seedling  date  orchards  In  the  Soutb- 
west."     (Swlncle.) 

20801  to  20806.    Rheuu  spp. 

From  Comhill,  LlTerpool,  England.    Received  from  The  Cooperative  Bees 
(Limited)  tbrougb  Mr.  David  FalrebUd,  April  1,  1907. 

20801.  RHEUif  OOUPACTUU.  20804.     Rhedu  tatabioum. 

20802.  Rhbtju  officirale.  20805.     Rhequ  aouuiratuu. 

20803.  Rheuu  uacbocabfcu. 


20606.     SoLANUH  TnBERosTJH.  Fotato. 

From  Erfurt,  Germany.    Received  from  Messrs.  Haage  &  Schmidt,  April  6, 

1907. 

MSuKchcn.    "A  potato  highly  esteemed  in  Germany  and  by  Americans  abroad 

for  Its  flue  texture  and  good  flavor.    It  Is  about  the  slse  of  a  lull-grown  mouse 

and  has  much  the  appearance  of  one,  whence  the  name.     Its  shape  and  Bnoneea 

make  It  very  desirable  for  salads. 

"  Imported  on  request  of  several  parties  to  determine  whether  it  will  retain  Its 
high  quality  after  several  generations  In  this  country."     (FUcher.) 

20808.     Canaridm  commune.  Tropical  almond. 


"  There  Ib  probably  not  a  more  beautiful  avenue  tree  in  the  world.  The  most 
beautiful  avenue  In  the  famous  Gardens  of  Bultenzorg  Is  of  this  species,  and 
for  this  purpose  alone  It  Is  worthy  of  the  conalderatlon  of  the  landscape  gar- 
deners of  the  western  Tropics.  Avenues  of  this  tree  should  be  planted  In  Porto 
Rico,  Cuba,  and  especially  on  the  Canal  Zone. 

"Aside  from  Its  value  as  an  avenue  tree,  Its  nuts  have  found  a  use  In  the 
Dutch  East  Indies  In  the  preparation  of  a  substitute  for  mothers'  milk,  Tbe 
researcbes  of  Dr.  W.  G.  Boorsma  have  shown  this  to  be  of  unusual  value  for 
Infants. 

"To  prepare  the  emulsion  which  ts  the  principal  ingredient  of  this  baby 
food,  the  meat  of  the  nut  Is  removed  from  tbe  shell,  and  also  the  thin  skin 
which  surrounds  It,  by  putting  It  In  hot  water.  These  kernels  ere  put  la  a 
mortar  with  an  equal  weight  of  milt  sugar  and  are  pounded  up  together  into 
a  dough-like  maaB,  which  la  gradually  mixed  with  a  larger  and  larger  quan- 
tity of  water.  The  grinding  of  tbe  kernels  1h  asalBted  by  the  hard  crystals  of 
tbe  milk  sugar.  After  Blterlng  through  a  clotb  whkh  has  been  washed  In 
Iwlling  water,  the  masH  of  kernels  and  sugar  are  wet  with  water  again,  and 
ngnlD  presBed.  This  process  may  be  repeated  several  times.  The  wet  emul- 
sion Is  added  to  cows'  milk  and  the  mixture  elerlllzed.  The  oEly  layer  which 
separates  Itself  and  lies  on  top  of  the  sterilized  preparation  can  be  again 
mixed  with  tbe  milk  by  vigorous  shaking  until  only  a  few  flocculent  masses 
remain  attached  to  the  sides  of  the  flask. 

"  See  Dr.  W.  G.  Boorsma,  in  '  Oorspronkelljke  BIJdragen, — Lahmanti's 
'  olnntoardlge  melk  '  en  kanarlzaden -emu Isle  als  loevoegsel  tot  de  melk  voor 
zuipellngen.  ( Geneeskundlg  Tljdschrlft  voor  Ned.-Indle  Deel,  XLI,  afl.  4.) 
Batavla  Jav.  Boekh.  &  DrukkeriJ.  1901.  Also  In  kanarlza  den -emu  Isle  als  toe- 
voegsel  tot  voor  zulgellngen  bestemde  koemetk.  (Geneeskundlg  Tldjscbrlft 
voor  Ned.-IndlB  Deel,  XLV,  afl.  1.)  Batavla  Jav,  Boekh.  &  Drukkeri]  1905 
As  Bpecles  of  Canarium  occur  In  the  Philippines,  this  use  of  their  seed  shonld 
be  called  to  the  attention  of  Americans  In  Manila. 

'■  This  new  vegetable  fat  Is,  furthermore,  perhaps  worthy  of  the  atteuUtm  o( 
American  pharmacologists."     {FairchUO.) 
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20809  to  20812. 


20809.    Lathtrcs  irasTostis.  20811.    Paspaluu  PABAnBHsc 

90810.    Lathybdb  BEUCKce.  20818.     Stipa  ichu. 

20814.    CucuBBiTA  MAZiiu.  Squash. 

From  Venice,  Italy.    Received  tbrongh  Dr.  Erwin  F.  Smttb,  of  tbla  De- 

paitmffiit:,  April  5,  1907. 

"  Collected  In  8eptemt>er,  1906.    A  large  squasli  with  thick  fleelt  and  small 

cavity ;    of  K0<><1  quality  and  the  Iwst  variety  fieea  In  the  streets  of  Vealce, 

where  It  la  aold  baited  in  halves."     {Bmith.) 

20837.    CucDuis  hblo.  Maskmelon. 

EVom  ChioB,  Turkey.     Presented  by  Mr.  N.  J.  Pantelides.     Received  Feb- 
ruary, 1907. 
Khioa. 


20838  to  20842. 


A  collection  of  cattlngs  and  plants. 

208S8  and  20839.    Vibubnum  odobatissiuuu. 

"  Nob.  046  and  047.  Cuttings  of  a  beautiful,  larKe~leaved,  evergreen 
shmb,  growing  to  a  height  of  15  feet,  bearing  many  clusters  of  white 
flowers.  A  very  One  shrub  for  the  mild-wintered  reglonB  of  the  United 
States.  Especially  good  for  cemeteries  and  parks.  Obtained  from  Mr. 
D.  MacOregor,  snperintendent  of  the  parks  of  Sliangbal."     iHej/er.) 

20640  and  20841.     Obteboamia  fuitobns. 

"  Nob.  64S  and  649.  A  graBB  used  for  lawns  In  the  parkB  and  open 
places  In  Shanghai.  It  la  the  only  grass  that  can  be  ke)j|  green  during 
the  heat  and  drought  bf  midsummer,  it  migbt  be  an  excellent  RratiR  for 
gardens  and  parks  In  the  southern  United  States.  Obtained  from  Mr. 
D.  MacQregor,  superintendent  of  the  parks  of  Shanghai."     {Me]/cr.) 

80842.    Baubdsa  ^.  Bamboo. 

"No.  ^0.  Shoots  purchased  In  the  vegetable  market  at  Rbangbnl, 
wliere  the  plant  Is  a  favorite  food  with  tbe  Chinese.  It  Is  generally  eaten 
boiled  and  sliced  witb  rice,  or  In  soups,  although  It  Is  even  better  If  fried 
in  pork  fat"     (Meyer.) 

20846.     XANTuofiOMA  8AoiTn>'OLiuM.  Yautla. 

Prom  Bahama  Islands.  British  West  Indies.     Received  through  Mr.  P.  J. 
Wester,  special  agent,  April  12,  1007. 
"Eddie,  the  name  by  wblcb  this  large  variety  is  known  in  tbe  Bahamas." 
(We*(er.) 


20864  to  20862. 


A  miscellaneous  collection  of  seeds. 

808B4.    Gltcihe  hispida.  B07  bean. 

"(No.  e75a,  I>ec,  15,  1006.)  Green  BOy  beans;  Chinese  name  To  ihing 
too.  These  are  boiled  and  used  as  food,  and  tbe  sprouts  of  tbe  germinated 
Iieans  are  also  used  as  a  vegetable  througbont  tbe  winter  montbs." 
(Jfeyer.) 


124  SEEDS  AND  PLANTS  IHPOBTED. 

20864  to  20862— Continued. 

20855.    Cahhabis  sativa.  Eemp. 

"(Nos.  6T6a  aod  6T7a,  Dec.  19,  1906.)  Pnrcbased  In  tbe  market  In 
Harbtn,  where  tbe  seeds  are  sold  as  bird  food."     (Keyer.) 

B0856.    Chabtochloa  italica.  Siberian  millet. 

"(No.  e78a,  Dec.  19, 1906.)  Chinese  name  Hong  »hu  tse.  It  Is  nsed  by 
the  Chluese  as  food,  being  boiled  and  eaten  In  the  form  of  a  paste  or  as 
a  porridge.    Used  by  tbe  Boselaus  aa  a  bird  seed."     (Meyer.) 

80S57.    Pahicdm  iinjACETTM.  Broom-eom  mlUet, 

"(No.  e79a,  Dec.  19,  190B.)  Chinese  name  Pai  aftu  t»e.  It  is  nsed  by 
the  Chinese  the  same  as  the  preceding  nomber,  and  Is  also  used  by  tbe 
Russians  as  a  bird  seed."     (Met/er.) 

20S88.    TBTTicnu  vtJLoABE.  Wheat. 

"(No.  6S0a,  Not.  30, 1906.)  Pnrcbased  near  NIngnta.  It  la  coneldered 
a  TeiT  good  wheat.  It  conslsta,  however,  of  many  varieties  grown  to- 
gether; hence,  many  different  types  may  appear."     (if ever.) 

80859.    Faooptbum  escitleiituu.  Bnekwheat 

"(No.  681a,  Not.  30.  1906.)  A  large  variety  of  bacfcwheat  grown  by 
tbe  Chinese  on  tbe  sterile  mountain  sides  near  Nlnguta."    (Meyer.) 

20860.    Papatxb  somhifebuii.  Ophuu  poppy. 

"(No.  0S3a,  Dec.  19, 1900.)  A  black  poppy  used  In  confectionery  and  as 
a  bird  seed."     (Mei/er.) 

20801.     Papavbb  BOUDOxBuii.  Opium  poppy. 


20802.    Bbtdla  sp.  Birch. 

From  Corvuskaya,  Siberia.  "(No.  68da,  Nov.  24,  1906.)  A  shrubby 
birch  growing  6  to  8  feet  tall  with  gray  branches.  Useful  as  a  park 
shrub  In  northern  regions."     {Mej/er.) 

20863  to  20864. 

,   G.   Weiss, 

20863.  IPOUOEA  BATATAS.  Sweet  potato. 
Bed  Camote. 

20864.  XAirrHOBoUA  SAGimpoLniu.  Taatia. 
Macal,    Bed,  smooth  Tariety. 

80866.    SecHiTTu  bdhle.  Chayote. 

From  Hulmangulllo,  Tabasco,  Mexico.     Presented  by  Mr.  A.  G.  Weiss, 
April  12,  1907. 
Two  small  smooth  btiltB  and  one  large  prickly  fruit. 

20867  to  20869. 

Presented  by  Dr.  Edward  Palmer, 

20867.    Sechiuu  edcle.  Chayote. 

Lante.  spiny,  yellowish  fruits. 
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S0867  to  20869— Continued. 
80868.    Phtsalib  izoc«sfa. 
A  large-fmlted  variety. 

Small  fralta. 
20870  to  20871.    Xepheuum  spp. 


20870.    Buoh  Mo.    WUlte.  20871.    Buoh  Mo.    Red. 

"Possibly  these  are  Jf,  formatum."     (neteitl.) 

20873.    Andropooon  bobohttu.  Sorghum. 

From  Bombay,  Klrkee,  India.    Presented  by  Prof.  O.  A.  Gammle.  economic 
botanist,  Goneabkblnd  Botanical  Gardens,  through  Mr.  David  Fairchltd. 
April  10,  1907. 
"Juar.    Said  to  be  a  dwait  variety."    (Gfammie.) 

20876.    Castilla  sp.  Suliber. 


20877.    AsPABAons  sp.  Asparagus. 

From  Cape  Town,  South  Africa.    Received  from  Mr.  J.  S.  Heakel,  Acting 
Conservator  of  Forests,  Western  CoQBervancy,  March  19,  1907. 
Imported  for  experiments  in  the  breeding  of  diseaBe-reslBtant  atraina  of 
aaparagua. 

20679.    Phabeolus  sp. 

From  Miami,  Florida.    Becelved  throagh  Mr.  W.  F.  Wight,  of  the  Bureau 
of  Plant  Induatry,  April  22,  1907. 
"Collected  on  farm  of  Captain  Haden,  some  miles  south  of  Miami.    Source 
unknown,  but  probably  introduced  with  a  large  number  of  other  plants  from- 
various  parts  of  the  world  Introduced  by  him."    (Wight), 

20880.    AoAYE  bioida  elonoata.  Henequen. 

From  St.  Louis,  Mo.    Received  through  Dr.  Wm.  Treleaae,  director,  Mia- 
sourl  Botanical  Garden,  April  20,  1907. 
"  Plants  representing  the  true  gray  henequen  or  gray  sisal  of  Tucatan.    They 
are  what  botanlBts  currently  call  Agave  Hfft4a  eloneata."    (Treleaae.) 

20690,    Cabludovica  paluata. 

Received    through    Mr.    Henry    F. 


20891  to  20894. 

From  Kobe,  Japan.  Presented  by  Hon.  Hunter  Sharp,  American  consul, 
who  purchased  them  from  J.  Ikeda  &  Co.,  Tokyo,  Japan.  Received  March 
25,1907. 
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20891  to  20894^-Continued. 

S0891.    DoLicBOB  I.ABLA&  HTodiitlk  bean. 

Fuflmame. 

20892.  Olvcire  bupida.  Boj  bean. 
White. 

20893.  Gltcihe  hispida.  Sot  bean. 

20894.  Pbaseolvs  anqulabis.  AdzuU  bean. 

20885.    Ipohoea  fuchsioideb. 

From  Miami,  Fla.  Received  tbrongb  Dr.  E.  A.  BeBeey,  Subtropical  LalMn- 
tery,  April  25,  1907. 
"A  most  excellent  tbing  and  destined  to  be  a  great  favorite  among  Iotm^  of 
morning-glories.  It  grows  wild  la  tbe  bammocks  aronnd  Miami.  In  Its  native 
state  It  malcea  poor  growtb;  but  a  vine  In  culture  in  tbe  garden  at  Miami  for 
two  years  has  made  Immense  growtb  and  is  covered  nearly  all  tbe  year  witb 
brilliant  carmine-colored  blooms.  It  seeds  exceedingly  sparsely.  Tbe  plant  Is 
tuberous,  and  it  Is  believed  tbat  If  the  roots  were  covered  during  tbe  winter  It 
would  grow  at  least  as  far  nortb  as  North  Carolina,"    (Wester.) 

20900  to  20906. 

Presented  by  Dr.  Bdward  Palmer, 

20900  to  20009.     Praseolus  vuloabib.  Bean. 

20000.     Amarillo.  20903.     Morado. 

20901.  Qarbancillo.  20904.    Bayio  chico. 

20902.  Oordo.  20905.    Negro  chico. 
20906.    Ebvttu  lenb.  Iientll. 

20807.       PSOPHOCARPCS  TFTBAGONOLOBUfl. 


20808.     Canakga  odorata.  TUaig  llai^. 

From  Manila,  P.  I.  Presented  by  Mr.  W.  S.  Ljon,  hortlcultnrist,  Bnt«aa 
of  -Vgrleulture,  through  Mr.  0.  W.  Barrett,  April  26,  1007. 
"Mr.  Creelman,  the  war  correspondent,  called  on  the  Assistant  Secretary  of 
Agriculture  and  stated  that  It  was  bis  bpllef  tbat  the  Hang  Hang  might  be 
grown  In  southern  Florida  and  Us  remarkBhly  fragrant  blossoms  shipped  to  our 
northern  markets  and  sold— much  as  the  t'afw  Jasmine  is  now  Imported  from 
the  south  and  handled  by  tbe  florists  of  our  big  cities.  It  is  Mr.  Creelman's 
belief  tbat  a  small  Industry  could  be  started  with  this  flower  and  that  Its  re- 
markable fragrance  would  attract  tbe  Immediate  attention  of  flower  lovers." 
(Fairchild.) 

20808  to  20822. 

From  Finland.    Ilecelved  April  20,  1007.  ... 

20909.     noRocvM  vULOABE.  Barlsy. 

20010.     Secalc  cbrealb.  Rye. 

20911.     Pisuu  8 
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20809  to  209S2— CoDtiDued. 

20812.    PtBVii  BATiwu.  Pe«. 

20913.  Alliuu  CEP  a.  Onion. 

20914.  BBA8BICA  OLEBACKA.  Kftle. 
20015.    Bkassica  olebacka.  Xale. 

20916.  Bbabbica  olebacea.  Cabbage. 

20917.  BBA8SICA  olebacea.  Cabbage. 

20918.  BSASSiCA  BAPA.  Tnmlp. 

20919.  Gdcc>ii8  sativus.  Cucumber. 

20920.  Cuciruts  SATtvos.  Cueiunber. 

20921.  CuctTUis  8AT1VUB.  Cueuinber. 

20922.  Lactdca  bativa.  Lettuce. 

S08S3.       HlBlBCCS   SABDARIFFA.  BoBClle. 


"  Proin  the  calyx  of  thia  species  Is  prepared  one  of  the  most  attractive  and 
dellcloas  Jellies  knowa.  It  has  been  discovered  that  this  Jelly  can  be  made  not 
only  from  the  calyi,  but  from  all  the  succulent  ix)rtlon8  of  the  plant.  As  this 
species  will  grow,  during  our  summers,  as  far  north  as  New  York,  or  perhaps 
farther,  It  is  worthy  of  trial  by  all  those  interested  In  fancy  Jellies,"  [Fair- 
ckild.) 

See  Farmers'  Bulletin  No.  307,  by  P.  J,  Wester. 

20924  to  20934.    Ortza  sativa.  Bice. 

From  Calcutta,  India.    Presented  by  Mr.  A.  T.  Gage,  enperlutendent  of  the 
Koyal  Botanic  Garden,  SIbpur.    Received  February  25,  1007. 
20984.    Kalam  dan  paddy.  2093a    Kedali  paddy. 

80925.    Bhela  paddy.  20931.    SUa  bhoge  paddy. 

20928.     Srikole  paddy.  20932.     Thakar  bhoge  paddy. 

20927.  BhutiJcar  paddy.  20933.    Ash  baran  paddy. 

20928.  Bantmate  paddy.  20934.    Nagpur  paddy. 
80928.    Bekula  paddy. 

20935  and  20936.    Obtza  sativa.  Hice. 

From  Yokobama,  Japan.     Received  through  Sale  &  Frazar  (Limited),  April 
23.  1907. 
80035.    Hang  cKoo.  20936.     Kun  po. 

20937.     CiTBDS  MEDiCA  AciDA.  Lime. 

From  Port  of  Spain,  Trinidad.    Presented  by  Mr.  E.  Andre,  April  30,  1907. 
Dominica  SpitKlesa. 

20938  to  20942. 

From  Moyobamba,  Peru.    Presented  by  Mr.  Serafln  Fllomeno,  April  29, 
1907. 

80938.    Hevxa  brabilienbis.  "  Jeb«  "  rubber. 

20939  to  20942.    Phaseolus  tulgabib.  Bean. 

20939.    Reddish  brown,  mottled  with  brick. 
30940.    Yellow  brown. 
80941.    White. 

20942.    Mixed,  purplish  and  light  brown,  mottled  with  P^n^Q[(^ 
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20943.     CiNNAMOMUH  cAMPuoBA.  Caiui^or. 

Prom  Kobe,  Japan.    Preseoted  by  Hon.  Hunter  Sharp,  American  consul, 


Cultaral  directions: 

"Soil  and  nitttatlon.—The  campbor  tree  prefers  a  fertile  clay  soil  with  soath- 
em  aspect,  where  no  cold  wind  blows.  If  there  are  no  cold  winds.  It  thrlres 
also  fn  shaded  places,  but  the  most  favorable  situation  Is  a  valley  open  to  the 
south  or  southeast,  with  much  moisture  and  with  a  warm  sea  breeze. 

"Seeding, — The  seeds  are  aown  In  March  as  soon  as  there  Is  no  danger  from 
frost,  being  covered  with  about  one-third  of  an  Inch  of  soil.  As  soon  as  tbey 
begin  to  grow  tbey  must  be  carefully  weeded. 

'■  The  following  year  about  the  middle  of  June,  when  the  sprouts  are  about  3 
Inches  high,  the  plants  are  to  be  transplanted,  and  when  the  small  white  roots 
begin  to  grow  they  are  transplanted  again  to  a  place  where  tbey  should  stay  a 
year.  The  plants  should  have  the  leaves  and  roots  severely  pruned.  The 
roots  are  cut  to  about  5  Inches,  and  the  ateme  are  also  cut. 

"The  weather  for  transplanting  should  be  cloudy,  or  a  day  before  a  rain  If 
possible. 

"  Two-year-old  trees  may  be  set  out  In  a  forest  or  garden,  at  which  time  the 
branches  are  pruned  severely.  Poorly  grown  plants,  however,  may  remain  for 
another  season  In  the  same  ground."     (Prepared  for  Sharp.) 

20944.    Caesalpinia  nagu. 

From  Mlndoro,  P.  I.    Presented  by  Mr.  W.  8.  Lyon,  horticulturist.  Bureau 

of  Agriculture,  by  whom  It  was  collected  In  March,  1907.    Received  April 

29.  1907. 

"Robust  ecandent  sbrub,  ascending  to  10  meters  by  means  of  small,  scanty 

prickles;  leaves  coriaceous,  lustrous,  aud  very  persistent;   Individual  flowers 

small,  canary  yellow,  grouped  In  large,  showy  terminal  paulcles,  strongly  and 

dellclously  scented. 

"  Habitat,  damp  but  well-drained  clay  soils  at  sea  level.  Tolerates  occasional 
tidal  overflows  of  brackish,  but  not  pure,  sea  water. 

■'  Flowers  abundantly,  but  perfects  seeds  very  sparingly.  Worthy  of  cultiva- 
tion."    (Lyon.) 

20946  to  20964. 


20045  to  20948.    Colocabia  antiquobdu. 

20945.  Variety  polyrhixa  flava. 
"  Kiempol  koening." 

20946.  Variety  polj/rhiaa  rubra. 
"  Kiempol  merah." 

20947.  Variety  polj/rhiza  alba, 
"Kiempol  poetieh." 

20948.  Variety  polj/rhiza. 
'•  Kiempol  belang." 

20049  and  20950.    Alocasia  i 


20050.    "  Senteh  belang." 
20951  to  20054.    Colocasia  antiquobdm. 

20951.  Variety  monorhixa. 
"  Talus  banteng  letem." 

20952.  Variety  monorhina. 
"Talus  banteng  belang." 
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20945  to  20964— Continued. 

80653.    Variety  monorhlxa. 

"  Talus  koekoek." 
20954.    Variety  monorhKO. 
"  Talus  belang." 
00955  to  20967.     Ceratonia  siuqua.  Carob. 

From  Lisbon,  Portugat.    Secured  by  Mr.  I^uIb  H.  Aymfe  United  States 
coDBUl-general,  April  30,  1907, 
"  Scions  of  tbe  finest   '  atfarroba '  trees  to  be  found  In   the  province  of 
Algarve,  tbe  name  of  tbe  plantation,  proprietor,  and  tbe  average  annual  pro- 
duction of  tbe  tree  from  whicb  the  grafts  were  cut  being  given  with  each." 
(Aymi.) 

20956.  From   Valle  da   Arreucada,  plantation  of  Joaqulm   Traqulno; 

yield  50  to  00  pounds  per  aiiiiuni. 
20656.    From   Monte  Alegre.   plantation  of  Frederlco  da   Pa£mendes: 
yield  20  to  30  pounds  per  annum. 

20957.  From  Serro  dos  CiSrgos,  plantation  of  Dr.  Alfredo  Klagathaes 

Barros;  yield  30  to  40  pounds  per  annum. 

20958.  From  Taipas,  plniitatlon  of  Vlaconde  de  Alv5r;  yield  40  to  60 

pounds  per  annum. 

20969.  From  Qulnto  do  Blspo.  plantation  of  Brfik  Lamlm ;  yield  15  to  20 

pounds  per  annum. 
'20960.     From  Biia  Vista,  plantation  of  Jonf  Telyelra  Biker;  yield  20  to 

25  pounds  t>er  annum. 
80961.     From  Alcurflo,  plantation  of  Antonio  Vicente;  yield  10  to  15 

pounds  per  annum. 
S0662.     From  CbSo  dfls  Donas,  plantation  of  Aatoulo  Job6  da  Motta; 

yield  35  to  40  pounds  per  annum. 
20963.    From  Valle  da  Arrencada,   plantation   of  Joaqulm  Traijuino; 

yield  15  to  20  pounds  [)er  annum. 

80964.  From  Bcia  Vista,  plantation  of  Luis  Antonio  Maravitbat;  yield 

30  to  40  pounds  per  annum. 

80965.  From  Valle  da  Arrencada,  plantation  of  VlHconde  de  AlvSr; 

yield  15  to  20  pounds  per  annum. 

20966.  From  Bern  Pnrece,  plantation  of  Conde  de  Sllves;  yield  16  to  20 

pounds  per  annum. 

20967.  From  Poqo  da  T^Kem,  plantation  of  D.  Luis  Bordas  y  Marlmou ; 

yield  20  to  30  pounds  iwr  annnm. 

20968.  Glycyrrhiza  glarra.  Licorice. 
From  Patras,  Greece.    Presented  by  Mr.  F.  B.  Wood,  British  consul,  March 

fl,  1007, 
"Greek  wild  licorice  roots."     (Wood.) 

20969.  Syngonium  sp.  Vanilla. 
Fnnn    Oomez   Farias,   Taniaullpus,    Mexico.     Presented    by    Dr.    Edward 

Palmer,  Victoria.  Tamaullpas,  Mexico,  through  Dr.  J.  N.  Bose,   U.  S. 
>'atlanal  Museum,  Washington,  D.  C.    Received  May  4,  1007. 
(Rose's  No.  07.277.) 

20970  to  20973. 

From   (lomez    Farias.    Tamaullpas,    Mexico.    Presented   by   Dr,    Edward 
Palmer,  Victoria,  Tamaullpas,  Mexico,  May  4,  1007. 

20970.  Xanthosoua  ap.  Tautla. 
"Rejalgar  de  castitla.    The  young  leaves  and  stalks  are  cooked  as 

greens  by  tbe  natives  and  are  also  cut  up  into  bits  and  mixed  with  eggs, 
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20970  to  20973— Continued. 


20971  to  20973.    Ipomoea  batatas. 

20971.  Wild. 

20972.  Wbite. 

20974.    Barlbria  fi^va. 

From  Mlndoro.  P.  I.     Fresentecl  by  Mr.  William  S.  Lyon,  horticulturist, 

Bureau  of  Agriculture,  by  wbom  It  was  collected  In  March,  1907.    Be- 

celved  May  4,  1907. 

■■Dwarf  yellow-flowereij  shrub;  very  florlferous  over  period  of  six  months. 

Thriving  at  sea  level  In  shallow,  rocky  soils  where  exposed  to  nearly  continuous 

drought  from  January  to  May."     (Lyon.) 

20976.  Kaphanus  sativub.  Badlsh. 
From  Chico,  Cal.    Becetved  through  Mr.  F.  H.  Dorsett,  In  charge  of  Plant 

lutroductlon  Garden,  April  13,  1907. 
Seed  raised  from  radishes  sent  In  from  Xaag-tcbow,  China,  In  1906,  by  Mr. 
Prank  N.  Sleyer,  agricultural  explorer.     (Meyer's  No.  148.) 

20977.  Oryza  punctata.  Bice. 

From  Cairo,  t^ypt.     Presaited  by  Dr.  G.  Schwelnfurtb,  May  10,  1907. 
"  Wild  Scilluk  rice,  gathered  as  a  cereal  by  the  Shilluk  tribes  In  Lull,  above 
Fnshoda.     Collected  by   Mr.   Robert   Tuerstlg,    Omdurman,   British   Itigyptlan 
Soudan."     (Sckuseinfurtlt.) 

20978  to  20979.    Physaus.  Husk  tomato. 

From  Queretaro,  Mexico.     Presented  by  Mr.  M.  M.  UrqulzB,  through  Mr, 
O.  W.  Barrett,  May  13,  1007. 
20078.    Busk  and  fruit  purple  near  litem. 
20979.    Husk  and  fruit  yellowish  near  atem. 

20980.     Vigna  ungdicdlata.  Cowpea. 


20981  to  20984. 

From  Amani,  German  East  Africa,  Presented  by  Dr.  Franz  Stuhlmann, 
dlrektor  des  Kalserllcben  BloloslBch-I.andwlrtscbaniichen  Instltuts, 
through  Mr.  C.  V.  Pljier,  May  S,  1007. 

20981  and  20982.     Andbopooon  sobohum.  Sorghum. 

20981.  White  iurra.     ■■  Klsuahlll  mgau." 

20982.  While  durra.    "  Klsuahlll  fere-fere." 

20983  and  20984.     Vigna  unouiculata.  Cowpea. 

20983.  Brown,  resembling  Red  Ripper. 

20984.  Mottled  brown,  resembling  Neto  Era, 

20086  to  20987. 

From  St.  Georges,  Grenada,  British  West  Indies.  Presented  by  Mr.  Rudolph 
I.  Austeud,  agricultural  superintendent,  Botanic  Station,  through  Mr. 
O.  W.  Barrett,  May  9,  1907. 


20985  and  20866.     Xarthosoua  sp. 

20987.      IPOUOEA   BATATAS. 
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20989.    ZizYPHus  sPiNA-cHRiBTi.        Jujube,  or  Christ's-thom. 

Prom  Asslut,  Egypt.    Presented  by  Mr,  ThomaB  W.  Brown,  secretary,  I-a 
Socl^te  Hortlcole  Comaierclale,  Cairo,  May  li,  IWT. 
"A  large  edible-fruited  variety  of  this  eitecles."     {Brottn.) 

20980.    Carex  trianoulabis.  Sedge. 

From  RoBenlierg,  Tex.     Received  tbrougb  Mr.  John  H.  Tull,  special  agent 

in  eliarge  of  niattlng-nifii  Investigations,  United  States  Department  of 

Agriculture,  May  11,  1907. 
"A  sample  of  tbls  sedge  was  discovered  by  Mr.  R.  II.  Sawyer,  of  Maiden, 
Mass.,  April  18.  1907,  near  tlie  railroad  station  at  Rosenberg,  Tex.  As  It  turns 
out  to  be  a  very  promising  species,  bis  account  of  its  discovery  Is  worthy  of 
record:  During  a  delay  caused  by  a  breakdown  on  the  railroad,  as  Mr.  Sawyer 
was  returning  from  Japan,  where  he  had  been  in  search  of  Japanese  sedge  and 
rush  plants,  he  got  out  to  explore  the  ditches  and  wet  places  for  sedges  and 
rushes,  and  this  angular  species  otiracted  his  atlentlun.  He  gathered  a  few 
heads  and  collected  a  few  plants,  which  he  afterwards  wove  In  his  mills.  Dis- 
covering tbat  It  was  a  native  species  occurring  throughout  Texas  and  Oklaboma 
and  finding  on  weaving  It  tbat  It  was  a  specially  promising  variety,  he  requested 
tliat  seeds  be  gathered  In  quantity,  Sir.  Tull  was  sent  to  Rosenberg,  Tex.,  and 
collected  the  seed  which  forms  the  snbject  of  this  inventory  description." 
{Fairchm.) 

20991  to  21000.    DioscoBEA  sp.  Yam. 

From    Moamoa,    Apia,    Samoa.     Presented    by    Brother   Philippe,    Marist 
Brothers'  Agricultural  College,  through  Mr.  O.  W.  Barrett,  May  14,  1907. 
Samoan  names  accompanied  the  plants,  as  follows: 

20991.  Ufi  vao.  20996.     Asoa$o. 

20992.  Calai.  20997.     Qu. 

20993.  Laupalai.  20998.    AumaUe. 

20994.  Tamuni.  20999.     I'oli. 

20995.  Agooioulumoa,  21000.    Fakagoa. 

21001,  FrRCs  SINENSIS.  Pear. 
From  Yokohama,  Japan,     Presented  by  the  Yoltobama  Nursery   Company 

(Limited).     Received  May  15,  1007, 
"  This  pear  seed  was  obtained  at  Heljo,  some  150  nilies  by  rail  west  of  Seoul, 
Korea.    The  trees  In  the  wild  form  are  20  feet  high,  and  the  trunks  measure 
over  2  feet  In  diameter  at  the  base.    Tbey  spread  out  tllie  the  oalt  tree."    (Yoko- 
hama yur»erg  Company.) 

21002.  Bahbcsa  tulda.  Bamboo. 
From  Slbpur,  Calcutta.     Presented  by  Mr.  A.  T.  Gage,  superintendent, 

Royal  Botanic  Garden,  Slay  10,  1007. 

"Habitat. — This  is  the  common  bamboo  of  Bengal,  where  it  grows  in  great 
abundance  everywhere,  flowering  In  May.  '  Not  uncommon  In  the  deciduous 
foreets  of  Pegu,  generally  occupying  lower  and  moister  stretches  of  ground  in 
company  with  tlnwa  {Cephalostaclij/um  pcrgracilc).  the  dry  hills  surrounding 
being  covered  with  Dcndrocalamus  gtrictus.'     {Brandis.) 

'•■  F(6er.— Largely  used  for  mats,  baskets,  fans,  and  window  blinds.  This  la. 
In  fact,  one  of  the  most  useful  plants  in  Bengal. 

"•Food. — The  young  shoots  are  plcltled  when  only  about  two  feet  high. 
Tb^  are  tender,'     IRoxburgh.) 

" '  SIrucinre  of  the  icoorf. — The  wood  is  strong,  and  the  halms  are  used  for 
roofing,  scaffolding,  mats,  and  other  puri>08es.'     {Gamble.) 

"Found  more  durable  If  soaked  in  water  previous  to  being  used.  This  Is 
legarded  In  Bengal  as  one  of  the  best  quality  of  bamboos.  Both  Roxburgh  and 
Volgt  mention  several  varieties.  Tiie  following  extract  will  be  found  to  give 
the  more  Important  forms:  •  Fowa  bang  ipiabannlit)  of  tlie  Bengalis  is  only  a 
large  variety  of  tbls  species,  and  used  chiefly  for  scaffolding  and  building  the 
larger  and  better  aorta  of  houses  of  the  natives.  It  difTers  from  tulda  proper 
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jQ  the  greater  length  and  thickaess  of  the  Joints.  Baaint  bans  ot  tbe  Bengalis 
iB  another  variety  of  tulda.  It  has  a  larger  cavity  and  Is  used  chiefly  to  oiabe 
baskets.  Behoor  bans  Is  of  a  small  size,  very  solid  and  strong,  much  bent  to 
one  side,  and  armed  with  numerous  strong  thomB.  which  renders  It  very  fit 
for  hedges.  A  stall  of  this  species  must  be  placed  In  tbe  hand  of  every  young 
Brahmlc  when  Invested  with  the  sacerdotal  cord;  otherwise  they  say  the  cere- 
mony can  not  be  performed.'  (Roxbttrvh.) 

"Tbe  total  annual  rainfall  In  tbe  district  where  this  garden  ts  situated  is 
about  83.22  inches.  There  should  be  no  difficulty  In  growing  this  bamboo  la 
the  West  Indies."     (Gaffe.) 

21003  to  21004.    Cyamopsis  tetbagonoloba.  Guar. 

Prom  Bombay,  India.    Received  through  Latham  &  Co.,  May  IS,  1907. 
21003.     Talbuda.  21004.     Sofia. 

21006.  ViONA    UNGDICCLATA.  Co'WpeO.. 

From  Plracicaba.  89o  Paulo.  Brazil.    Presented  by  Dr.  J.  William  Hart, 

director  of  tbe  Agricultural  College,  May  21.  1907. 

Macaaaar.     "The  blue  cowpea,  known  here  as  Feijao  macaxsnr,  );rowB  In  the 

spring  more  slowly  than  such  varieties  as  the  Clay.  WhlppoorwlM.   Blacbeye, 

Wonderful,  and  Rice,  but  outclasses  tHem  all  In  vigor  and  productiveness." 

(Hart.) 

21007.  (Undetermined.) 

From  Santiago.  Chile.  Presented  by  SeBor  Salvador  Izquierdo,  Calle 
Moneda  7S8,  May  13,  1907. 
"On  a  trip  that  I  made  Into  the  mountains  of  tbe  central  part  and  along 
the  coast  of  Chile  I  observed  a  plant,  a  creeper  (V).  nblch  grows  In  places 
absolutely  arid,  where  It  re<'elveB  no  wafer  except  In  tbe  rainy  seasons  in  the 
months  of  May  and  October,  remaining  In  perfect  vegetation  the  rest  of  the 
year;  animals  eat  It  rather  eagerly.  Tbe  appearance  of  tbe  plant  and  Ita 
Heeds  would  Indicate  that  it  belongs  to  the  family  Cmbeliiferie.  It  might 
prove  Interesting  to  experiment  with  for  the  very  dry  regions  of  the  United 
States."     (Ixguierdo.) 

21008.  Phoenix  dactylifeka.  Date. 
From   Bagdad,  Turkey  in  Asia.    Received  through  Hills  Bros.  Company 

New  York.  N.  Y.,  May  18,  1907. 
Zehcdi.     "For  distribution  to  planters  tu  the  Southwest  for  the  purixtse  of 
getting  new  seedling  varieties."      (Sicfnfffc.) 

21009  to  21011.     Phoenix  DACTrUFERA.  Date. 

From  Washington,  D.  C.     Received  through  Mr.  II.  I„  Strang,  May  23, 1907. 

■■Persian   Gulf  dates  purchased  in  tbe  open  market.    For  distribution    to 

planters  in  the  Southwest  for  the  purpose  of  getting  new  seedling  varieties," 

(Swlnufc.) 

21009.  Fard,  21011.     Khadrawi. 

21010.  llalaitl. 

21012.  Aleubites  cordata.  Japanese  wood  oil. 

From    Kobe,  Jnimn.     Presented  by  Hon.   Hunter  Sharp,   American   conBiil 

who    purchosed   them    from   J.    Ikeda   &   Co.,    Tokvo,    Japan      nivi>i,-~.i 

March  25,  HKI7.  eceuea 

For  comparison  with  the  following  (No.  21013)— Tung  shu,  or  wood-oii  tree 

21013.  Aleurites  FORDii.  Tung,  or  Chinese  wood  oil. 

From   Hankow,   China.     Secured   by   Hon.  William   Martin     UnltHi    «»«* 
consul-general,  through  Mr.  David  Falrehild.  May  16,  1007.  states 
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For  experiments  In  tbe  propagation  of  this  tree  In  America  as  a  possible  com- 
mercial source  of  Chinese  wood  oil  and  otber  products.  (See  S.  P.  I.  No.  13104 
and  Dally  U.  S.  Consular  Report  No.  2206.) 

S1014  to  21018. 

litd. 

21014.  Dacttlis  olomcbata.  Orchard  grass. 

21015.  Festuca  elatiob.  TaU  fescue. 
2101S.  Festuca  pratbrsib.  H«adow  feacu«. 
2101T.  FoA  PSATEHsis.  Kentncky  bln^rass. 
21018.  Phleuu  pbaterbb.  Timothy. 

21019.  CiTKUs  HEDicA  ACiDA.  Lime. 

From  Dominica.  British  West  Indies.     Presented  by  Prof.  Joseph  Jones, 
curator.  Botanic  Station,  May  24,  1907. 
Dominica  Spinet  cm, 

21020.  Opcntia  sp.  Tuna. 
From  Alamogordo,  New  Mexico.    Presented  by  Mr,  A.  B,  Dllle,  May  27, 

1007. 
"  This  variety  seems  to  grow  very  rank  and  vigorous  and  Is  almost  entirely 
free  from  spines."     {Dille.) 

S1021.     Glycyrrhiza  glabra.  Ucorice. 


21023  to  21027. 


21023.  Festuca  sabulicola.  Chewlng's  fescue. 

21024.  DAnTHONiA  SBHIARNULABIB.  Wallaby  grass. 
21085.     Spobobolus  elohoatub.  Bat-tail. 

21026.  Dactyllis  ai.OMEaATA.  Akaroa  cock's-foot. 

21027.  Festoca  elatiob.  Tall  fescue. 
21028  to  21029.    Liucu  sp. 

From  KIngtiwa,  China.     Rpceived  throuKh  Mr.  J.  M.  W.  Pflmham.  from 
Rev.  T.  D.  Holmes,  American  Baptist  Union,  June  3.  1007. 
"Golden  yellow  and  cream-colored  lilies,  both  rare,  the  cream  colored  being 
very  rare.     Blooms  In  July  and  August."     (FornAam.) 

21030  to  21031. 

Dr.  Relnhold   Fritzgartner, 

21030.  (Undetermined.) 
"Mataaano.    A  blR  tree:  fruit  the  size  of  nn  orange  or  Inrger;  skin 

green,  with  spiny  pustules  sparsely  scattered  over  the  surface;  flesh 
white  or  yel'ow,  sweet  or  slightly  sour,  containing  two  or  three  large 
black  seeds."     IFritzgariner.) 

21031.  Cabica  papaya.  Fapaw. 
"Papam;  a  very  large  sized  variety."     (FriUgartner.) 
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21033  to  21034. 

Preaented  by   Hon.   Paul   Naah,  American   cini«ul. 

21033.  Bbassica  oleucea.  Cabbage- 
"Kupua.     From  RaguBa,  Dalmatia.    In  point  of  fl&Tor  tbe  plant  sa 

grown  there  la  very  different  from  the  ordinary  Ehiropean  Tarletlen. 
and  highly  prized  by  those  who  have  eaten  It.  It  appears  tbnt  Beeda 
produced  in  Raguaa  have  been  planted  in  various  parts  of  Europe.  Aala 
Minor,  and  Africa,  bnt  the  cabbages  grown  from  them  no  longer  retain 
the  peculiar  flavor  of  tbe  Kupug.  This  la  equally  true  of  regions  of  the 
Dfllmatlan  coast  comparatively  Dear  Ragusu."     iNash.} 

21034.  Laobnabia  ap.  (7> 

Procured  from  Pratelll  Sgaravatti,  Saonara,  Padova,  Italy. 

"  This  Is  a  delicious,  slightly  sweet  vegetable  called  Zacca,  resembling 
In  form  the  cucumber  and  eaten  stewed,  fried,  or  boiled,  and  served  cold 
as  a  salad.  The  flowera  of  the  squash  are  also  used  here  eslenslvely, 
and  when  fried  to  a  crisp  are  most  delightful."     INash.) 

21039.     Fdrcraea  sp. 


The  same  as  S.  P.  I.  No.  21473. 
21040  to  21043. 


I..     Cockayne, 


81040.     Myosotipium  nooilb. 

"From  Chatham  Island;  collected  April, -1007."     iCockayne.) 

21041.  Veronica  macbouba. 
Cooks  Strait  form. 

21042.  plitobpobum  tekcifolidm. 

21043.  Cassikia  fultida. 

"Grows  on  sand  dunes."     ICockavne.) 

21044.  CoLEOCOCcrs  amicariim,  Caroline  ivory-nut  palm. 

From  Ponapp,  Caroline  Islands,  Oceanlen.  Prewnted  by  Mr.  Wni.  R.  Lyon, 
horticulturist.  Bureau  of  Agriculture,  Manila,  P.  I.,  June  14,  1007. 
"A  pinnate- leaved  palm  Introduced  into  Guam  from  the  Caroline  Islnnda.  Tbe 
nuts  are  of  an  Ivory-llhe  texture  and  are  ex|)orted  from  the  Carolines  to  Ger- 
many for  buttou  innklng.  Tbe  spheroid  fruit,  about  7  cm.  louft  and  8  cm.  In 
diameter,  baa  a  reddish  brown,  glossy,  scaly  shell.  The  surface  of  tbe  seed  ts 
Klonty  black  and  thickly  striped,  but  not  furrowed.  Tbe  allied  R]>eclcs  of  the 
Solomon  Islands  ((.'.  tmlamancniln)  has  a  straw-colored  shell,  and  that  of  C. 
vitlcitsia,  of  Fiji,  wUlch  Is  not  used  In  the  arts.  Is  yellow.  The  InOorescence  of 
this  (tenus  has  not  yet  been  described.  In  some  of  the  Solomon  iRlanda  the  na- 
tEvps  nrepare  sago  from  the  pith  of  tbe  species  growing  there.  It  Is  mild  to  keep 
well  and  not  to  be  Injured  by  salt  water,  so  that  It  Is  a  valuable  food  staple  to 
take  with  them  ou  their  canoe  voyages."    {Safford's  Useful  PlaniH  uf  Ouam.) 

21045.  AuAucARiA  IMBR1CAT.4.  Monkey-piizsle. 
From  Coronel,  Chile.    Presented  by  Mr.  Teodoro  Finger,  June  14,  1907. 
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S1046  to  21047. 

From  GleDfnegos,  Cuba.    Presented  by  Dr.  Robert  M.  Grey,  Harvard  Botan- 
ical Stiitlou,  Central  Soledad,  Juoe  14,  1907. 
21046.    GoBBVPinM  barb&dense.  Cotton. 

"(Var.  purpurasceaa.)    Red  cotton  from  tba  hills."     lOrep.) 
S1047.    Xahthosoma  vi 


21060  to  S1056. 

From  Mayaguez,  P. 
cultural  Ifxperimi 
21090.    Abtocakpds  incisa.  Breadfruit. 

21051.  Cabbta  occiDENTALia.  "  Tdlonxa." 

21052.  Hibiscus  abeluoschvb.  "  AlgaUa." 
S10S3  to  21055.     MrSA  bapientuu.  Banana. 

21053.  Palembang.     (ex.  Kew.) 

21054.  Popoulu.     (ex.  Hawaii.) 

21055.  Lele.    (u.  Hawaii.) 

21056  to  31067. 

From  Aburl,  Gold  Coaet,  Britlsb  West  Africa.  Presented  by  Prof.  A.  E. 
BvanB,  Acting  Director  of  Agriculture,  through  Mr.  O.  W.  Barrett,  June 
17,  1907. 

21056.    SiDEBOxTLON  DULCiFicuu.  Ulraculoos  tree. 

31057.     MiMUBOFS  DJAVB.  Baco  nut. 


21068.  Anona  cherimoija.  CJherimoyer. 
From  Lima,  Peru.     Presented  by  Mr,  T.  F.  Sedgwick,  director,  Bstaclon 

Experimental,  Jnne  19,  1907. 

21069.  EuQENiA  JAMB08.  Bose  apple. 
From  Mayaguez,  Porto  Rico.    Presented  by  Mr.  M.  J.  loms.  horticulturist. 

Agricultural  Experiment  Station,  through  Mr.  O.  W.  Barrett,  June  18, 
1907. 

21060.  ViciA  VILL06A.  Hairy  vetch. 
From  Riga,  Russia.    Received  through  Messrs.  Vollmer  &  Co.,  June  20, 1007. 

"  This  seed  1b  exclualvely  grown  In  the  Riga  district,  or,  more  correctly.  In  the 
Courland  and  I.ltbuaulun  provinces  here,  where  we  have  exi>er)eui.'eU  during 
the  last  winter  a  cold  of  2S°  R.  below  zero,  and  we  think  that  Id  New  England 
scarcely  any  lower  temperature  will  prevail  in  winter.  This  vetch  Is  sown  with 
UB  In  autumn.  We  have  Inquired  anew  of  the  farmers  and  Bnd  that  no  hairy 
vclch  seed  is  sown  In  the  spring  here.  They  call  it  winter  vetch  and  sow  it  in 
the  fall,  using  winter  rye  as  a  nurae  crop.  The  northernmost  point  In  Russia 
where  the  balry  vetch  la  grown  Is  the  Petersburg  district,  but  the  climatic  con- 
ditions there  do  not  allow  It  to  mature,  and  laige  quantities  of  the  seed  are 
shipped  there  every  year  from  here. 

"  An  interesting  point  is  that  the  Scandinavian  countries  are  importing  large 
quantltlea  of  this  seed,  much  of  it  going  to  Copenhagen. 

"This  seed  was  grown  on  some  large  estates  in  Courland  and  adjoining' 
Lithuanian  districts."    iVollmcr  <f  Co.) 

21061.  ViGNA  nNGuicui.ATA.  Cowpea. 
From  Village,  Ark.    Presented  by  Mr.  Jas.  Moody,  R.  No.  1,  through  Prof. 

0.  V.  Piper,  June  20,  1007. 
"An  ideal  pea  for  hay,  as  the  vines  are  slender."    (l/oody.) 
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81062  to  21086. 


S1062.    Gankabis  SATivA.  Hemp. 

From  Wu-lu-kat,  Mancburia.  "(No.  703a.  Jan.  3,  1907.)  Cblnese 
name  Bhem-ma.  A  variety  of  hemp  growing  on  the  rather  sandy  lands 
around  here.  It  has  thin  stalks  and  produces  a  strong  kind  of  hemp, 
though  not  quite  white  of  Bber."     (ilej/er.) 


S1063.    Cannabis  bativa. 


21064.     Faqoptbuu  escdlentum.  Bnclcwh«at. 

From  Tcbwang-yang.  Mancburia.  "(No.  702a,  Jau.  0,  1907.)  Chinese 
name  Tchau  mi.  It  Is  used  to  make  cakes  and  a  blackish  kind  of  bread." 
(Meyer.) 

81065.  MALU8  ep.  Crab  apple. 
From  north  Kirin,  Mancburia.    "(No.  T16a,  Jan.  2,  1907.)     For  re- 
marks see  Nos.  668a,  5e9a,  and  570a  (S.  P.  I.  Kos.  20339  to  20341)." 

I  Meyer.) 

81066.  Obtza  SATIVA.  Bice. 
From   Wu-ll-pii,    Manchuria.    "(No.   704a,  Dec,   27,   1906.)     Dry-land 

rice.  Chinese  name  Pai  tan  tie.  A  very  good  variety  of  white  rice, 
being  eaten  as  u  stajile  food  by  the  people  of  the  northern  part  of  Man* 
churla;  said  to  be  a  trifle  soft  when  boiled.  It  Is  sown  Id  rows  1^  feet 
apart  and  loves  a  moisture-retaining  soil."     {Meyer.) 

21067.    Obyza  SATIVA.  Bice. 

From  Scha-li-ho,  Manchuria.  "(No.  705a,  Jan.  8,  1907.)  Dry-land 
rice;  said  to  be  a  better  variety  than  the  preceding  number  (No.  7018, 
S.  P.  I.  No.  21066),  but  seems  to  be  about  the  same."     {Meyer.) 

S1068.    Obyza  SATIVA.  BiccL 

From  Knl-yuan.  Manchuria.  "(No.  70Ca,  Jan.  14,  1007.)  Dry-land 
rice.  Chinese  name  iilcu  mo  tan.  It  Is  a  very  Bood,  bard  variety,  form- 
ing n  staple  food  for  the  iieople,  and  soema  to  be  able  to  grow  In  drier 
localities  than  (he  preceding  numbers  (Noa.  704a  and  705a,  S.  P.  I.  Nob. 
21066  and  21067),  It  seems  to  be  a  valuable  addition  to  the  crops  of  tbo 
northern  United  States."     {Meyer.) 

81069.  Oryza  SATIVA.  Bice. 
From  Tilling.  Manchuria.    "(No.  707a,  Jan.  17,  1907.)     Dry-land  rice; 

the  same  variety  as  the  preceding  number  (No.  700h,  S.  P.  I.  No.  21068), 
but  having  somewhat  redder  husks;  otherwise  the  same  remarks  apply  to 
It."     (ilcycr.) 

81070.  POLYQOKtlU   TINCTOBIUM. 

From  Wu-ll-pu,  Mancburia.  "(No.  708a,  Dec,  27,  1006.)  Chinese  name 
Dien.  An  annual  herb,  the  young  sterna  and  leaves  of  wblcb  are  used  to 
produce  an  indigo,  which  supplies  the  dye  for  the  blue  clothes  seen  all 
over  north  China.  Seeds  are  sown  in  rows,  generally  11  feet  apart," 
(Meyer.) 

21071.     TamcuM  vuloabe.  Wlieat. 

From  Tcbwang-j-ang,  Manchuria.     "(No.  700a,  Jan.  9,  1907.)     Rummer 

wheat.    The  best  variety  of  hard  wheat  of  the  neighborhood."     (Meyer.) 

21078.    Triticcm  vclqabc  Wbeat. 

From  Wu-lu-kal,  Manchuria.  "(No.  701a.  Jan.  .^  1907.)  Summer 
wheat.  A  medium  hard  variety  of  wheat  grown  all  over  the  country 
around  Wu-lu-kal."     {Meyer.) 
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21062  to  21086— Continued. 

21073.  Chaetochloa  itauca.  ffl1>arlaii  mlUet. 
From  Wu-lt-pu,  Mancburia.    "(No.  fl9ea,  Dec.  27,  1006.)     A  Bmall  red 

millet.  Gblnese  name  Hong  nUn  ko.  Used,  after  being  bulled,  aa  food, 
being  bolted  with  water  Into  a  kind  of  porridge.  Sown  on  rather  Hgbt 
soils,  rows  li  feet  apart."     (Jfeyer.) 

21074.  PAiticuu  iiiLiACEtrv.  Broom'COm  millet. 
From  Wu-II-pu.  Mancburie.    "(No,  697a,  I>ec.  27,  1906.)     A  wblte- 

seeded  millet.  Cblnese  name  Ctcang  mi.  Tbe  weds  are  used,  after  being 
bulled,  as  food,  being  boiled  loto  a  stiff  porridge;  also  used  for  broom 
making,  tbe  beads  being  very  drooping.  It  is  sown  In  rows  2  to  21  feet 
Biart  on  not  too  heavy  soils."     (IFcj/er.) 

21075.  Pamicdm  cBUB-oALLi.  Barayud  millet. 
From  TcbwnnB-yang,  Monohurla.  "(No.  008a,  Jan.  0,  1907.)  A  gray- 
ish millet;  Chinese  name  Fat  tsc.  It  la  used,  after  being  bulled,  In  the 
bolted  Btate  as  a  food  for  the  poorer  classes.  Grown  on  low.lylng  rich 
land,  and  makes  an  enormous  number  of  stalks;  sown  In  rows  2)  to  3  feet 
apart.  Seeds  sent  before  under  Nos.  50a  and  692a  (S.  P.  I.  Nos.  17901 
and  20363."     {Meyer.) 

21076.  Chaetochloa  italica.  Siberian  mUlet. 
From   Wu-lu-kai,    Itfancburla.    "(No.   689a,  Jan.   3,    1907.)     A    smati 

white  millet.  Chinese  name  I'at  tihau  mi  Ue.  This  variety  Is  cooHidcred 
the  very  best  of  alt  the  small  millets  In  Mancburia.  It  Is  boiled  and  eaten 
as  a  porridge  after  being  bulled.  Sown  on  sandy  lands  In  rows  li  feet 
apart.'     {Meyer.) 

21077.  AitDBOPoaoN  soborum.  Sorghum. 
From    Mukden.    Manchuria.    "(No.   717a,    Jan.   23,   1907.)     A    white 

sorghum;  Chinese  name  i'ui  kau  Hang.  The  best  variety  of  white  millet 
grown  around  Mukden.  It  Is  used  as  a  food  In  the  form  of  porridge, 
small  cakes,  and  also  served  often  as  vermlct^lll.  It  commaDds  one-third 
more  money  thaa  the  brown-colored  millets  do."     (Meyer.) 

S1078.    ANDBOFOoon  sobghuu.  Borghtun. 

From  Muhdea,  Manchuria.  "(No.  718a.  Jan.  23,  1907.)  A  brown- 
colored  sorghum ;  Chinese  name  Kua  Uang.  The  best  variety  of  brown 
millet  grown  around  Mukden.  It  Is  used  as  food  lu  tbe  sliape  of  por- 
ridge and  cakes;  also  an  important  food  for  tbe  domestic  animals." 
(Uever.) 

21070.    Glycine  hibpida.  Soy  bean. 

From  Tilling,  Manchuria,  "{No,  683a,  Jan.  18.  1007.)  A  light  green 
soy  bean;  Chinese  name  tilling  lira.  This  bean  is  iisod  to  produce  bean 
oil  and  bean  cake.    The  variety  Is  very  rarely  seen."     (Meyer.) 

21080.  Glycine  hibpida.  Soy  bean. 
From  Tieilng,  Mancburia.    "(No.  604a,  Jan,  18,  1907.)     A  dark  green 

soy  bean;  Chinese  name  Li  Oau  aliing.  This  bean  is  used  as  a  vegetable 
throughout  the  winter  months,  being  eaten  bulled  after  it  has  sprouted 
slightly.  This  variety  la  the  most  expensive  of  all  the  soy  beans  and  Is 
eaten  by  tbe  better  classes  of  Chinese:  sent  also  from  Harbin  under 
No.  675a  (8.  P.  I.  No.  20854)."     (Meyer.) 

21081.  Phaseolus  ahqulabis.  Adznkl  bean. 


From  TlgUng,  Manchuria.  "(N 
Ish  t>ean ;  Chinese  name  I'd  sha 
with  rice  or  milleta."     (Meyer.) 
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21062  to  21086— Continued. 

21082.      FUASEOLUS    AHQVLABIB.  AHg^llH  bMIU 


From  Tii'Ilng,  Manchuria.  "(No.  690a.  Jan.  17,  lOOT.)  A  Braall  red 
bean;  Cblnese  name  Hong  tha  toa.  It  Is  used  as  food,  being  eaten  boiled 
n'ltti  rice  or  different  millets,  and  also  ground  up  witb  sugar  as  a  confec- 
tion la  small  millet  cakes."     (Jfeyer.) 

21063.    Phabsolus  anoulabis.  Adzuki  bean. 

From  Tilling,  Mancburla.     "(No.  e91a,  Jan.  18,  1007.)     A  Bmall  red 

bean ;  Chinese  name  Honi/  sha  toa,    A  larger  varlet;  than  the  preceding 

ntiniber   (No.  690o,  8.  P.  I.  No.  21082) ;  otherwlee  the  same  remarks 

apply  to  It."     (Meyer.) 

21084.  Pbabeolds  Ai4aui.ARiB.  Adsuki  bean. 
From  Tilling,   Manchuria.     "(No.  6928.  Jan,   18,  1907.)     A   brown, 

wblte-spotted  bean ;  Cblnese  name  Ova  «Ao  toa;  used  as  food,  befog 
boiled  with  rice  or  millets."     (Mei/er.) 

21085.  VioNA  uNODicuLATA.  Cowpsa. 
From  Tchang-yang,  Manchuria.    "(No.  695a,  Jan,  9,  1907.)     A  small 

speckled  beau  and  a  very  rare  variety.  It  is  used  as  food  In  soup,  and 
also  boiled  with  rice  and  different  mtUetB."     (Mej/er.) 

21086.  Phaseolus  badiatub.  Xjmg  bean. 
From  Mukden,  Manchuria,     "(No.  719a.  Jan.  23,  1907.)     CbiueBe  name 

La  toa.  This  bean  is  used  to  make  bean  vermicelli  and  as  a  vegetable 
after  having  sprouted.  As  snch  It  deserves  greatly  to  be  tried.  As  a 
cold  salad  with  vinegar,  salt,  etc.,  or  served  hot  with  small  pieces  of 
fried  pork  or  mixed  with  vermicelli.  It  Is  exceedingly  palatable  and 
rellBbed  by  foreigners  and  Chinese  alike,"     (Jlei/er.) 

21092.     Phoekix  dactylifeba.  Date. 


21094.     MucuNA  sp. 


"  This  spotted  bean  le  very  productive.  It  ktows  wild  and  the  seed  is  eaten. 
It  iB  a  |)ole  bean  and  needs  a  long  season,  being  planted  in  June  and  gathered 
In  December.  It  is  not  of  good  flavor.  The  natives  cook  It  with  the  flower  of 
the  mohul  {Basaia  latifoHa).  which  Is  quite  sweet;  yields  perhaps  a  quart  and 
a  gill  to  the  vine;  may  1k'  of  value  as  food  for  Btock."  {From  letter  of  one  of 
Vaughan's  correxpiiiiilcittii.) 


21096.     Beta  trigyka. 


21096  to  21126.     Phoenix  dactylifera. 


"  Tafaxirecn.  One  offshoot  of  each  of  the  alwve  numbers  was  received.  Each 
shoot  was  given  a  separate  number,  as  It  was  thought  possible  that  different 
varieties  might  be  obtained  and  that  It  would  be  advisable  to  trace  their  develop- 
ment separately."     iSictnglc.) 
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21126  to  21185.    Phoenix  dactylifeka. 


211S6  to  2113S.    M'KentUhee  Degla.  21147  to  21185.    Thooree. 

21136  to  21146.    Horra. 
pffBhootB  numbered  separately,  as  under  numbers  21006  to  21125. 
21186.    ViciA  FABA.  Broad  bean. 

From  Shanghai,  China.    Preacnted  by  Dr.  S.  P.  Barchet,  American  deputy 
cobsal-geaeral,  through  Prof.  C.  V.  Piper,  June  3,  1907. 
O'deo  ahai. 

21188.     Chahaedohea  sp.  Palm. 

From  El  Cacao,  Trece  Aguae,  Alta  Yerapaz,  Guatemala.    Received  through 
Mr.  G.  P.  Goll,  of  the  Bureau  of  Plant  Industry,  July  1,  1007. 
"A  dwarf  palm  growing  at  an  altitude  of  1,200  feet;  introduced  tor  its  orna- 
mental value,  as  It  withstands  tlie  dry  heat  of  dwellings  better  than  any  otber 
variety  and  is  the  most  graceful  of  the  smaller  ones."     iooll.) 

21180.    CoLocASiA  sp.  Taro. 

From  Lima,  Peru.     Presented  by  Mr,  T.  F,  Sedgwick,  director,  Estacion 
Experimental,  through  Mr.  O.  W,  Barrett.    Received  July  3, 1907. 
"  So  far  ae  I  can  learn,  this  variety  of  taro  la  the  only  kind  eaten  here,  and 
oven  tblB  Is  not  very  extensively  used."     (Sedgwick.) 

21194.    Ctpebus  ezaltatus.  Samar. 

From   Cairo,    Elgypt.      Received   from   Mr.   George  P.  Foaden,  secretary, 

Khedlvial  Agricultural  Society,  July  2,  1907. 

"  ThiB  la  a  sedge  which  is  grown  in  Egypt  on  Irrigated  lands,  particularly  on 

lands  which  are  being  flooded  In  order  to  wBBh  out  the  salt.    Its  ateiiis  grow  to 

a  helglit  of  i;  or  8  feet  and  are  split  by  the  manufacturers  and  made  into  rutlier 

rough,  but  efTectlve,  mats,  which  they  use  In  their  houses.    Introduced  for  the 

purpose  of  experiments  In  the  manufacture  of  floor  matting."    {Fairchild.) 

21188.    Arachis  hypooaea.  Peanut. 

Prom  Aburi,  Gold  Coast,  British  West  Africa.    Presented  by  Prof,  A.  E. 

Evans,  Acting  Director  of  Agriculture.    Received  July  5, 1907. 

"  So  far  this  Is  the  only  variety  grown  in  this  colony.    It  Is  known  as  Nkate  or 

SkaUe  and  Is  largely  used  as  an  article  of  food  by  the  natives,    it  la  ex[H)rted 

from  this  colony,  chiefly  to  France.    The  Gambia  exports  this  uut  In  very  large 

quantities,  chiefly  to  S'rnnce."      {Evani.) 

21 199  to  21201.    Ifohoea  batatab.  Sweet  potato. 

From  Bridgetown,  Barbados.  British  West  Indies.  Presented  liy  Mr.  John 
R.  Bovell,  superintendent,  Agrlcullurat  Ileimrtnieut.  through  Mr,  Rudolph 
Ansteod,  agricuJtural  sn|)erlnterident,  Botanic  Station,  St,  George's.  Gren- 
ada, British  West  indies,  and  Sir  Daniel  Morris,  the  ('ommiseloner  of 
Agriculture  for  the  West  Indies,  at  the  request  of  Mr.  0.  W.  Barrett. 
Received  July  5,  1907, 
"  The  varieties  of  sweet  iwliitoea  sent  you  a 

over  the  Island  and  are  free  from  dlsenBe, 

beeiw  well,"     (Botell.) 


21109,    Trinldadian.  21201.     White  Sealy. 

B120a    John*. 
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81203.       JiTNCDS   EFFUSUS. 


Secured  for  expet-lmeats  in  mattlng-rush  InveflttgatloDB. 

21203.    KiGELiA  piNMATA.  Sausago  tree. 

From  Cairo,  Egypt.    Presented  by  Mr.  George  P.  Foaden,  secretary,  Khe- 
dlvial  Agricultural  Society.    Received  July  9,  1007. 
"A  good  abade  tree  having  exceedingly  stiff  foliage;  the  leaves  are  rougli,  like 
sandpaper."     (Fairchild. ) 


21204.    Nepheuuh  i^itchi. 


"  iSoU.— The  trees  flonrlsb  best  la  a  soft,  moist,  black  soil ;  alluvium  eeeme  best. 

"  tocoHon,— Near'  by  or  on  the  bank  of  a  stream  or  irrigation  caual  is  best, 
though  this  Is  not  essentia!.  Where  there  Is  no  stream  the  trees  abould  be 
watered  so  frequently  that  the  ground  below  the  surface  Is  always  moist; 
about  twice  a  week  when  rain  Is  not  abundant  should  be  enough.  After  the 
young  trees  are  well  started,  about  2  or  :t  years  old,  the  Irrigation  may  be  less 
frequent. 

"  Frott  can  not  be  borne  at  all.  They  will  not  flourish  north  of  the  frost  line. 
They  are  particularly  sensitive  to  cold  while  yonng.  It  Is  the  custom  here 
to  wrap  the  trees  with  straw  to  protect  them  from  the  cold.  After  the  trees 
are  5  or  6  years  old  they  are  less  sensitive,  and  It  takes  quite  a  heavy  frost 
to  injure  them.- 

"  Pruning  Is  not  practiced  with  the  lltchl.  The  leaves,  branches,  and  bloasoms 
•  are  allowed  to  grow  without  molestation.  It  la  notable  that  the  compaalou 
tree,  the  'llngeng'  {Hepheiium  longanumt.  Is  treated  In  exactly  the  opposite 
way  by  the  same  Chinese  cultivators.  The  only  pruning  seems  to  be  that  re- 
quired to  prevent  the  young  tree  from  bearing  until  it  Is  5  or  S  years  old. 
This  Is  very  lm|xirtnnt— eB[)ecia!ly  so  with  the  'llngeng.' 

"  Propagation  Is  accomplished  by  tying  a  ball  of  earth  about  8  Inches  In 
diameter  to  a  joint  on  a  branch  of  a  good  tree.  This  Is  done  In  February  or 
March.  An  earthen  vessel  with  the  bottom  broken  out  is  fastened  to  the  top 
of  the  bail,  and  this  Is  filled  with  water  almost  dally.  In  about  eight  months 
the  branch  may  be  cut  off  and  planted  In  the  manner  above  described.  The 
TOUUK  tree  should  be  planted  In  soil  similar  to  that  of  the  earth  ball. 

»  Blossoms  appear  in  April.  They  are  very  small  and  make  very  little  change 
In  the  appearance  of  the  tree.  The  blossoius  fall  off  or  thin  themselves  out 
without  trouble  to  the  horticulturist.  The  fruit  ripens  lu  July.  It  is  a  bright 
red  color  when  ripe,  and  at  a  little  distance  a  stranger  would  mistake  it  for 
a  strawberry,  as  it  Is  like  that  fruit  In  color.  sUaiie,  and  size.  However,  it  bas 
a  rough  rind,  or  thick  sklu,  which  breaks  off  easily.  The  meat  is  white 
slightly  tart,  and  very  delicious.    Who  can  describe  a  taste? 

"The  seed*  are  both  large  and  small  on  the  same  tree.  The  small  pit,  of 
course  Is  much  UKire  desirable,  but  so  far  the  C'hliiesi;  do  not  seem  to  know 
how  to  develop  uniformly  small-seeded  fralt.  Tliey  claim  that  the  blossoms 
that  come  out  first  develop  small-Beeded  fruit,  and  the  later  ones  are  large 
However  there  are  trees  which  bear  many  small-seeiled  lltchls  and  others  that 
are  uniformly  the  opi>oslte.  They  think  the  original  tree  and  the  soil  have 
much  to  do  with  this. 

"  Qrafting  Is  not  practiced  with  the  lltchl  so  far  as  I  can  learn.  This  la  also 
In  marked  coulrnst  to  the  methods  used  in  ■  lingpiiR    culture. 

"  FertiHzalion  is  important.  Guano  is  probably  as  good  as  anythine.  The 
Chinese  use  night  soil.  They  dig  a  shallow  trench  around  the  tree  ot  the  «»d 
of  the  roots  and  fill  It  with  liquid  manure  of  some  sort.  This  Is  done  about 
once  m  three  months. 

"Biicnifi^s.— The  lltchl  has  enemies,  as  nil  good  things  do.  There  Is  n  worm 
that  makes  a  ring  around  the  trunk  under  the  bark.  When  the  circle  ts  com- 
plete the  tree  dies;  but  the  bark  Is  broken  by  it,  and  by  careful  watching  this 
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can  be  prevented  before  the  worm  does  serlouB  barm.  There  Is  also  a  sort  of 
mildew  uiran  the  leaves  In  certain  years  that  does  much  harm,  and  the  Cblnese 
do  not  seem  to  have  any  way  of  dealing  with  It.  If  these  do  not  get  into 
America  wltb  the  imported  plants  they  may  never  trouble  yoa  there  at  alL" 
iBrewister.) 

31206.    Galphimia  braailienbib. 

From  Piracicaba,  Mo  Paulo,  Brazil.    Presented  by  Mr.  Ucorg  H.  Welgt, 
director  of  the  Botanic  Gardens,    Received  July  23,  1907, 
"  The  plant   out   here  proves  to  be   of  great  value  In   garden   planting." 
iWeigt.) 

21209  and  21210.    Citrus  auhantidm.  Orange. 


21Si09.    Cuttings.  21210.     Seed. 

"  This  Is  a  delicious  variety  of  green  orange  of  large  size.    Said  to  be  gen- 
erally propagated  from  seed."     (Crewdton.) 

21213.  BOUOAINVILLEA  Sp. 

From  Santiago  de  las  V^aa,  Cuba.    Presented  by  Prof.  C,  F.  Austin,  chief, 

I>epartment  of  Horticulture,   Eetacl6n   Central  Agron6nilca.     Received 

July  IT.  1007. 

"This  form  has  a  smaU  wblte  or  yellowish  flower.     It  Is  found  in  this 

country  in  the  old  gardens  and  patios.     It  is  the  purple  part  of  the  flower  of 

this  form  that  makes  it  a  very  showy  ornamental  for  arlwrs  and  such  placet," 

{Aualitt.) 

21214.  Cabtilia  elastica  (?).  Bubber. 


21215.     Car£z  trianoularib.  Sedge. 

From  Pierce,  Tex.    Becelvcd  through  Mr.  F.  W,  Clarke,  of  this  Departmrat, 

July  23,  190T. 
Plants  for  use  in  the  matting-rush  experiments. 

21218.     Gltcyrrhiza  olahra.  Licorice. 

From  Teheran,  Persia.     Secured  by  Mr.  John  Tyler,  United  States  vice 
consul  general.    Received  July  24,  1007, 
For  the  experiments  of  Dr.  Rodney  H,  True  In  tiie  culture  of  licorice  In 
America. 

21219  to  21224. 

From    Barberton,    Transvaal,     Secured    from     Mr,     George    Thomcroft, 
through  Mr,  J,  Burtt  Da*7,  July  25,  1907. 
S1S18.    Gladiolus  sp.  21222.    Tbito^ia  sp, 

21220.    Gladiolus  si>.  21223,    Ardboctubium  UELAnTuioiDBS. 

S1S21.      WATSONIA  BENSIFLOBA.     21224.      Cebofbqia  sp, 

I.    Anona  cHERiMouA  (!).  Cherlmoyer. 

Presented  by  Mr.  Charles  O.  L.  Power,    Re- 

'•  Unnamed  variety  from  tree  having  especially  good  record,"     (FairchUd.i 
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21227.    Ahyqdalus  davidiana.  Peach. 

From  Tientsin,  China.    Received  througb  Mr.  ('rank  N.  Meyer,  agricultural 

explorer,  July,  1007,  at  the  Plant  Introduction  Garden,  Cbico,  Cal. 

"(No.  T2Sa,  Jane  12,  1007.)     Seede  to  t>e  utilized  ns  n  stock  for  peaches. 

Thrives  well   on   high,  dry   soils  and   Is  apimrently   very   reslHtant  to  disease, 

Seeds  sent  In  1005  under  No.  9a  (3.  P.  I.  No.  18262),  from  Peking,"     (Mever.) 

21228  to  21230. 


2122S.     Raphahus  SATivna. 

From  Peking,  China.  "(No.  T20a,  June  3,  1007.)  A  long  red  radish; 
Chinese  name  Hong  lata.  A  very  good,  large  variety  of  a  radish  of  a 
very  oblong  shape  and  bright  red  color;  quite  Juicy  when  eaten  freeL. 
It  Is  eaten  stewed,  raw,  or  sliced  and  pickled;  sown  as  soon  as  tbe 
frost  leaves  tbe  ground."     (.Meuer.) 

21Z29.    Bb&ssica  pe-tsm.  Pe-tsal  cabbage. 

From  Peking,  China.  "(No.  730a,  June  3,  1007.)  Chinese  name 
Pal  tsai.  Said  to  be  a  late,  large,  solid-headed,  long  cabbage  of  good 
keeping  qualities.  It  requires,  like  all  the  Chinese  varieties  of  cabbage, 
a  light,  well-worked  soil  with  abundant  moisture,"    (if ever.) 

21230.  FoENicuLuu  ddlce.  Sweet  fenn^ 
From  Peking,  Cblna.    "(No.  731a,  June  3,  1007.)     Chinese  name  Huin 

ahang  tuai.  A  very  early  vegetable  grown  by  the  Chinese  as  a  flavoring 
herb.  They  use  it  in  soups,  in  sauces,  and  with  meat  and  fish;  it  is 
very  sweet.  Tbe  seed  can  be  sown  on  sandy,  moist  situations  as  soon  as 
frost  leaves  the  ground;  well  worth  a  trial."     {Mever.) 

21231  to  21234. 

From  Mongolia.     Received  through  Hon.  ^ 
minister,  Peking,  China,  July  29,  1007.  o 
Mr,  W.  T,  Swingle,  November  26,  1906. 
•Hie  following  notations  as  to  where  the  seed  was  procured  were  taken  from 
bags  and  tags  that  came  with  tbe  seed : 

21231.  AvKNA  SATiVA.  Oats. 
Notation  on  tag:   Oats  gathered  at  Eul-chen-sen-ts'lng-ti,  in  the  valley 

of  the  upi>er  Hoang-ho,  two  days'  journey  west  of  Koel-hoa-t'cheng. 

Notation  on  bag:  Oats  gathered  In  tbe  valley  of  the  Yellow  River,  2aO 
II  west  of  Bluevllle  (Vllle-Bleue). 

21232.  Medicaoo  sativa. 


21233.  AVEXA  SATIVA.  Oats. 
Notation  on  tag;  Oats  of  Mao-min-ngau.     (From  a  very  cold  section.) 

21234.  AvENA  SATIVA.  Oata. 
Notation  on  tag:  Oats  of  Nlng-t'iao-leang,     (Locality  four  days'  Jour- 
ney southeast  of  Yn-lln-fou.) 

"Since  tbe  locality  In  which  we  live  (Hadjoo,  Mao  Mlng-ngan)  is 
relatively  cold,  oats  are  sown  here  during  tbe  Hrat  days  of  May.  Tbey 
take  120  days  to  mature.  When  the  swison  In  nut  dry  riiey  grow  exceed- 
ingly well,  by  preference  In  soil  worked  In  tbe  spring  of  tbe  sowing,  con- 
trary to  wheat,  which  gives  the  best  yield  In  soil  worked  in  the  autumn 
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prerloue.    Tlie  great  enemr  of  oata  here  ia  the  smut,  or  black  rust. 
The  Chinese  combat  this  In  tills  way : 

"They  put  the  oata  Into  a  email,  welt-heated  kettle  together  with 
4  ounces  of  Juniper  (chaoteiou)  to  the  measure  (teon)  of  18  t'ounf^ 
(say,  6  t'oDupi  more  to  the  teou  than  the  Peking  teon).  In  order  to  mix 
the  two  thoroughly  the  kettle  1b  Bhaken  smartly  after  the  manner  of 
winnowing,  and  then  permitted  to  rest  for  a  few  moments. 

"  Without  this  precaution  smut  works  havoc  here.  Because  of  the 
scarcity  of  oats  lu  this  r^ion  during  the  past  year  (the  harvest  baa 
failed  for  sereral  years  because  of  drought)  I  got  my  seed  from  the 
Slao-aoor.  My  harvest  of  oats  succeeded  badly.  I  think  the  reason 
of  this  ts  to  be  found  In  the  climate,  which  Is  milder  than  that  of  8lao- 
Door.  My  harvest  resulted  lu  a  yield  whlcb  was  half  amut.  Those 
who  used  less  Juniper  In  the  preparation  of  the  seed  obtained  a  yield 
which  waa  a  little  more  than  a  third  good  grain.  We  notice  here  that 
the  oata  sown  la  fine  weather  give  a  yield  very  dlfTerent  from  those 
sown  In  cold  and  cloudy  weather;  hence,  the  sowing  should  be  done  on 
fine,  sunny  days. 

"As  to  the  general  features  of  our  district  of  Moa  Mlug-ngan,  there 

Is  a  succession  of  undulating  plains.  Interspersed  with  occasional  rocky 

mountains.     The  soil  Is  stony  and  In  working  It  the  plows  often  break. 

Our  region   Is  at  a  much  greater  elevation  than  the  town  of  Pao-t'ou ; 

from  that  point  there  is  a  two  days'  Journey,  rising  continually  all  the 

way."     {Franeoit  de  Boeck,  missionary.) 

"Note. — The  t'oung  (or  t'ung)    referred  to  by  the  writer  aeems  to  be  the 

official  tube,  kept  la  the  magistrate's  yamen,  with  which  to  test  measures  of 

capacity. 

"All  efforts  to  secure  uniform  n-elghts  and  measures  lu  Chlua  have  thus  far 
proved  failures.  Every  county  seems  to  have  Its  owu  peck  and  pound.  The 
teon  (or  ton)  mentioned  Is  that  commonly  called  the  "peck"  by  foreigners. 
It  varies  In  various  districts  from  4  liters  or  a  little  more  to  42  liters.  The 
Peking  liter,  to  which  reference  Is  made,  Is  perhaps  that  used  In  measuring 
the  tribute  rice,  which  contains  J(  liter,  or  atwut  630.5  cubic  Inches— that  Is, 
about  1.17  pecks."     (Boekhill.) 

21236.     (Undetermined.) 

Prom  Victoria,  Kamerun,  West  Africa.  Presented  by  Dr.  A.  Weberbauer. 
ReceiTed  July  29,  1907. 

According  to  Prof.  C.  F.  Wheeler  It  Is 

21236,    Cephalostachtum  PEBORAcn.E. 

From  St.  Symphorien,  Belgium.  Presented  by  Mr.  Jean  Houzeau  de  Leliale. 
Received  July  27,  1907. 
"This  plant  1b  found  growing  In  the  Slughbhflm  forests  of  Chota  Nagpore; 
Slbsftgar  lakhlmpur  and  Naga  Hills  In  Assam;  all  over  Burma,  where  very 
commou  aud  often  gregarious.  A  deciduous,  arboreous,  tufted  bamboo,  with 
glaucous-green  culms  3U  to  40  feet  high,  2  to  3  inches  in  diameter,  and  rather 
tbln  walled,  the  walls  usually  about  one-half  Inch  thick.  It  Is  one  of  the  chief 
bamboos  of  Burma,  and  one  of  those  most  frequently  found  In  association 
with  teak.  It  flowers  usually  gTegarlously,  but  also  sporadically,  though  when 
thus  Dowering  It  rarely  produces  good  seed,  following  In  this  the  eiiample  of 
the  male  bamboo.  The  culms  are  used  In  building  and  mat  making,  and  rice 
is  often  cooked  In  the  Joints  to  be  easily  carried  on  a  Journey.  In  Assam  It  Is 
used  for  basket  work."     (Gamble,  Manual  of  Indian  Timber*.) 

21237  to  21241. 

From  Peking,  China.  Received  through  Mr.  E.  H.  Wllaon,  of  the  Arnold 
Arboretum.  Jamaica  Plain,  Mass.,  In  cooperation  with  this  office.  Re- 
ceived July  29,  1907. 
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21337  to  31341— Continued. 
21237.    BuBus  B 


"(No.  2.  June  15,  1007.)  An  erect-growing  bramble,  2  to  6  feet  high, 
leaves  pinnate.  Stems  squure.  green.  reddEsh  at  base.  Flowers  white, 
1  to  1}  Inches  ucfobb,  borne  singly  and  luteraily.  Fruits  of  good  Blie. 
globular,  red,  easllr  separuted  from  receptacle;  flavor  pleasantly  sweet. 
Common  between  1,500  feet  and  .^,fiOO  feet  In  open,  snnny  thickets  and 
grassf  areas.  Probably  hardy  in  the  vicinity  of  Washington.  Possibly 
useful  to  hybridists.  Its  large,  white  flowers  are  very  ornamental." 
{Wilson.) 

S1338.    RcBua  pl&ypaibu. 

"<No.  4,  June  15,  1907.)  A  rambling  bramble  with  long  scandent 
branches.  Leaves  pedately  3  to  6  foliate,  dun-colored  below.  Flowers 
insignificant,  borne  In  long  panicles  at  ends  of  shoots.  Fruits  small,  very 
dark  red,  edible  but  of  no  particular  merit  Abundant  between  100  feet 
and  2,600  feet  In  thickets.  Probably  hardy  around  WBsblngt(»i-  Pos- 
sibly useful  to  hybridists  on  account  of  Its  free-fruiting  procllvlUes.  In 
foliage  and  habit  ornamental."     (Wt'taon.) 

21238.       RUBUS    COBCHOBIFOLIUS. 

"(No.  15,  June  15,  1007.)  An  erect-growing  bramble.  Stems  arching, 
leaves  on  one-year-old  shoots  trlfid,  on  two-yenr-otd  shoots  simple,  ellip- 
tic. Flowers  white,  inslgnlQcant,  solitary,  and  lateral.  Fnilts  raspberry- 
red,  somewhat  pointed,  of  good  size,  sweet,  vinous,  and  of  eicellent  flavor, 
easily  articulating,  but  adhering  to  receptacle.  Common  100  feet  to  5,000 
feet  In  oi«ii  thickets  and  more  especially  abandoned  cultivated  areas. 
One  of  the  finest  of  the  Chinese  Rubi  from  the  point  of  view  of  its  fruit 
Hardy  from  New  York  south  and  possibly  farther  north.  A  fruit  with 
possibilities  In  the  hands  of  hybridists.  Its  disadvantage  la  that  the  re- 
ceptacle, though  ffiuall,  firmly  adheres  to  the  fruit."     (Wilson.) 

81240.      RUBt^B  COBCHOBIFOtlUS. 

"(No.  15a,  June  15,  190T,)  This  Is  In  all  probability  the  same  as  No. 
16  (S.  P.  I.  No.  21239),  but  the  fruits  were  all  purchased  in  a  mountain 
Tillage,  altitude  3,000  feet."     (.Wilton.) 

21241.    ARVNniNAsi.v  wilsoki  (?)  Bamboo. 

"(No.  30,  June  10,  IDOT.)  An  erect-growing  bamboo,  forming  impas- 
sable thickets  on  sparsely  tree  clad  mountains  between  500  feet  and 
8,500  feet.  Culms  thin,  dull  green,  2  feet  to  10  feet  high.  Leaves  5  to 
8  Inches  long,  one-half  inch  broad,  Flowers  in  panicles.  Only  flowering 
culms  die.  (iruln  eaten  locally  by  peasants  when  obtainable.  The  pe- 
riods of  flowering  are  erratic  as  far  as  I  can  find  out.  Hardy  and  orna- 
mental.   Culms  useful  for  paper  making,"     {Wilson.) 

21344.    Macadamia  tesnifoua.  Queensland  nut. 

From  BurrlnRbar,  Tweed  Itiver,  New  South  Wales,  Australia.    Presented 
by  Mr,  B.  Harrison.     Received  July  13, 1907. 
(See  S.  P.  I.  No.  18382  for  description.) 

31246.       NEFHEUCSt   GLABRUH. 

From  Manila,  P.  1.    Presented  bv  Mr.  Wm.  S.  Lyon,  horticulturist.  Bureau 
of  Agriculture.    Received  July  10,  1807, 
"One  of  the  finest  fruits  iu  the  Philippines."     (Lyon.) 

31246.     Bassia  latifolia.  Mahwah  tree. 

From  Sibpur,  Calcutta.  India.    Presented  by  Prof.  A.  T.  Gage,  superin- 
tendent of  the  Royal   Botanic  Carden,  through  Mr.  David  Falrchild. 
Received  July  31.  1007. 
The  Mahwah  tree  furnishes  a  hard  and  strong  timber  used  for  the  wheels  of 
carriages,  etc.    The  flowers  are  sweet  tasting  and  are  eaten  raw;  the  Beebls 
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21246— Continued. 

are  stated  to  collect  and  dry  them  as  a  staple  article  of  food.  The  flowers  are 
also  used  in  the  distlllatloo  of  an  ardent  spirit.  The  seeds  j-ield  an  oil  used  by 
the  poorer  classes  for  lamps,  In  the  manufacture  of  soap,  and  for  culinary  pur- 
poses.    {Adapted  from  aibaon.) 

21248.  Macadamia  ternipolia.  Queensland  nut. 
From  Sydaey,  New  South  Wales.    Received  from  Uessrs.  Anderson  ft  Co., 

at  the  Plant  introduction  Garden,  Chico,  Cal„  August,  1906. 
(See  8.  P.  I.  No.  18382  for  description.) 

21249.  Macadahia  ternifolja.  Queensland  nut. 
From  Brisbane,  Australia.     Received  from  Prof.  F.  M.  Batley,  colonial 

botanist.  Department  of  Agriculture,  at  the  Plant  Introduction  Garden, 
Chico,  Cal..  April  26. 1907. 
(See  S.  P.  I.  No.  18382  for  description.) 

21260.      CABTANOPSia  chrybophyu^. 


21251.    Jdncus  EFFUSU8.  Uattlng  rush. 

From  Okayama,  Japan.    Received  thronsb  Mr.  John  H.  Tult,  special  agent, 
at  the  Plant  Introduction  Garden,  Chico,  Cal.,  October,  1906. 

"A  semlaquatlc  rush,  found  growing  wild  In  the  Temperate  Kone  almost  all 
around  the  world.  Some  forms  grow  to  a  height  of  4  or  5  feet  and  are  rather 
coarse  and  stiff  In  structure,  while  other  forms  are  smaller  In  diameter  and 
only  1  or  2  feet  lu  height. 

"  In  the  southern  part  of  the  main  island  of  Japan,  principally  in  Bingo 
province,  and  lu  many  parts  of  northern  China  and  Korea  it  la  cultivated  in 
the  paddy  fields  for  the  purpose  of  making  floor  mattings  of  various  kinds. 
The  form  used  over  there  would  seldom  exceed  2  feet  In  height  if  planted  wild, 
but  when  cultivated  is  often  found  5  feet  in  height,  while  at  least  33  per  cent 
of  the  plants  are  generally  4  feet  or  over  in  height. 

"  The  plant  is  a  [lerennlal  and  always  propagated  by  root  divMon,  as  it  can 
lie  multiplied  rapidly  by  this  meiins. 

"As  It  Is  grown  In  the  same  fields  in  which  rice  Is  grown,  the  crop  must  be 
planted,  grown,  and  harvested  within  six  months  In  order  that  a  crop  of  rice 
may  be  produced  on  the  same  lund  In  the  same  year. 

"After  the  rice  Is  harvested  lu  the  fall  the  land  is  prepared  and  Immediately 
planted  with  small  clumps  of  rush  that  have  been  subdivided  from  large  clumps 
and  saved  for  stock  plants  from  the  last  year's  crop.  These  are  planted  by 
hand  In  the  soft  mud  about  8  or  10  Inches  apart  each  way  aud  are  immediately 
flooded  with  water  to  a  depth  of  about  2  Inches.  Tbe  crop  is  heavily  fertilized 
with  night  soil,  manures  of  i-arlous  kinds,  aud  commercial  fertilizers,  the  prin- 
cipal forms  t>eing  night  soli  and  bean  cake,  the  latter  being  Imported  from 
China.  At  harvest  time — generally  July — the  stems  are  cut  by  hand  with  a 
sickle  and  tied  into  bundles  about  a  foot  in  diameter.  As  soon  as  cut,  while 
the  stems  are  still  green,  they  are  completely  covered  with  a  thin  elay  mixture 
by  dipping  them  into  a  thick  clayey  solution  produced  by  mixing  a  white  clay 
gotten  from  tbe  near-by  mountains  and  water.  After  di|iping  they  are  Biiread 
out  In  the  hot  sun  to  cure,  the  clay  on  the  stems  preventing  them  from  turning 
and  causing  them  to  cure  to  a  uniform  color.  After  curing,  which  takes  about 
two  days  of  hot  sunshine,  they  are  gathered  into  bundles  and  stored  in  an  open 
airy  shed  to  remain  until  tbe  farmer  has  planted  his  rice  crop  for  that  season. 
After  that  they  are  assorted  Into  proper  lengths  and  are  ready  to  be  woven 
Into  mattings,  bats,  small  mats,  etc. 

"  These  roots  were  collected  in  and  around  the  towns  of  Onomechl  and  Oka- 
yama, in  Bingo  and  Bizen  provinces.  They  were  shipped  In  bamboo  crates 
packed  In  sphagnum  moss.  They  were  imcked  about  September  20.  shipped  on 
October  2.  and  unpacked  about  a  month  later.  There  were  possibly  35.000 
good  roots  saved,  though  by  dividing  the  root  clumps  any  number  of  plants 
desired  could  be  had."  {Tull.) 
47043— Bui.  132—08 10 
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21262.  Cyferus  TEOBnFORMia.  Uatting  sed^e. 
From  Beppn,  Kluehiu  Island,  Japan.    Beceived  through  Mr.  John  H.  Tull, 

special  agent,  at  the  Plant  Introduction  Garden,  Cblco,  Cal.,  January  4, 
1907. 

"A  semlaquatlc  perennial  aedge  found  wild  In  warmer  parts  ot  tbe  Temperate 
Zone  In  Asia. 

"  In  south  middle  China  and  In  the  Island  of  Kluahlu,  Japan,  It  la  cultivated 
for  its  long  Btema,  of  whicb  different  gradeB  of  matting  are  made. 

"  The  plants  are  grown  In  the  low  paddy  flelda  where  rice  ta  grown  and  are 
generally  grown  in  Bevernl  Inches  of  water,  though  by  planting  the  roots  In  low 
moist  land  and  heavily  mulching  them  with  rice  straw  to  preserve  moisture  and 
prevent  the  weeds  from  ijrowding  them  out  a  very  successful  crop  can  be  pro- 
duced. These  roots  are  preserved  the  same  as  tbe  Juncus  eJJ'twMS  roots,  by  sav- 
ing them  from  the  last  year's  crop,  and  when  ready  to  plant  are  divided  into 
small  clumps,  escli  clump  containing  several  *  eyes.' 

"  Tbey  are  planted  about  6  Inches  apart  each  way  and  are  then  Sooded  with 
water  tu  a  height  of  about  2  inches.  The  fertilizer  is  put  on  very  beavy,  being 
divided  Into  se\-eral  applications  during  the  growing  season. 

"  In  about  Ave  months  after  planting  tbe  stems  are  ready  to  harvest,  being  at 
that  time  from  4  to  6  feet  high.  These  sterna  are  harvested  greeu  by  hand  with 
a  sickle  and  tied  Into  bundles.  In  the  evening  the  family  all  get  busy  and  these 
stems  are  all  split  longitudinally  several  times  by  drawing  through  them  a  taut, 
flue  wire. 

"After  splitting  they  are  exposed  three  successive  days  to  tbe  hot  sunshine, 
which  cures  them. 

"  They  are  then  cut  to  the  proiier  length,  31  feet,  for  weaving  matting  a  yard 

"About  90  large  boxes  of  these  roots  were  collected  near  Beppu,  Bungo  prov- 
ince, KInshlu,  Japan.  They  were  packed  about  November  15  and  shipped  via 
both  tram  and  boat  to  Nagasaki,  and  then  tu  San  Francisco. 

"It  was  estimated  that  about  80,000  roots  were  alive  on  January  8,  lOOT, 
when  unpacked,  but  by  making  smaller  divisions  many  more  plants  could  have 
been  produced,  as  they  are  multiplied  by  root  division."     {TulL) 

21263.  Fyrus  sinensis.  Pear. 
EYom  Peking,  China.    Received  through  Mr.  Frank  N.  Meyer,  agricultural 

explorer,  at  the  Plant  Introduction  Oardm,  Chico,  Cal.,  February  20, 

1906. 
"(No.  dOa.)     Seeda  of  tbe  moat  remarkable  pear  of  North  China.    Looks  and 
smells  like  a  quince,  but  has  melting  meat  and  tastes  very  good.    Chinese  name 
Ta  ktoam  li."     (Ueyer.) 

21264.  Ftbus  sinensis.  Pear. 
Prom  China.    Beceived  through  Mr.  Prank  N.  Meyer,  agricultural  explorer, 

at  Ihe  Plant  Introduction  Garden,  Chico,  Cal.,  February  20,  1906. 
"(No,  127a.)     Pear  seeds  from  everywhere.     In  all  probability  some  Interest- 
ing varieties  will  appear  from  these  seeds."      (J/eyw.) 

21266.     Xa:ndina  domestica. 

From  Hancliau.  China.     Bpcelved  through  Mr.  Frank  N.  Meyer,  at  the 

plant  Introduction  Garden,  Chico,  Cal.,  April  22.  1906. 

"(No.  224a,  Mar.  5.  1006.)     Seeds  of  '  heavenly  bamboo.'    An  evergreen  shrdb 

bearing  bunches  of  bi'atillful  scarlet-colored  berries  In  winter.    The  Chinese  use 

Ihe  stalks  with  berries  for  house  decoration  at  the  Chinese  New  Year,  for  which 

purpose  tbey  are  splendidly  adapted."     (J/cycr.) 

21266.    Calustephus  hoettensis.  China  aster. 

From  Wu-tal-shaii,  ShansI,  China.    Received  through  Mr.  Frank  N.  Meyer, 

agricultural  explorer,  at  the   Plant  Introduction   Garden    Chico,  Cal., 

April  22.  1907. 

"(No.  720a.}     Seeds  of  an  annual  flower  called  ffsi  hua.    Obtained  from  a 

priest  at  the  Ta  Yuen  Sze  temple  at  Wu-tal-shan."     (Meyer.) 
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21267.    Anona  sp.  (?). 

From    Tula,    Vera    Cruz,    Mexim.    Preseiited    by    Mr,    Edward    Everest, 
tbrougb  Mr.  O.  W.  Barrett.    Received  August  7,  1807. 
"AgualoM,  a  fruit  wtalch  resembles  the  cherlmoyer  tn  appearauce."   {Everest.) 

21258  to  21260.    Phoenix  D-tCTTurEHA.  Date. 


21258.    Ascherasi.  21260.    Maklum. 

21299.    Zehedi. 
Date  seeds  from  wbtcb  to  propagate  seedling  date  orchards. 

21261.    Xantuosrhoe-v  tateana.  Aiistrallan  grass-tree. 


21262.    Laqenabia  vcloaiU3.  Gourd. 

From  Columbia.  Isle  of  Pines.    Presented  by  Dr.  F.  R.  Ramsdell.    Received 

August  12,  1007. 

"Upo.     Grown  from  seeds  procured  from  Mr.  W.  8.  I^yon,  Manila  Bureau  of 

Agriculture,  who  aays  fruits  are  to  be  eaten  green,  like  summer  aquanh.    The 

one  from  which  this  seed  was  procured  was  2  feet  long,  of  n  beautiful  white 

color,  smooth,  and  was  tender  until  full  grown.    Iustea<l  of  drying  up  like  a 

gourd  the  meat,  2  Inches  thick,  retained  Its  consistency  and  was  cooked  and 

paten  weeks  after  It  was  ripe.    It  was  not  very  good  ripe,  being  very  like 

watermelon  rind,  but  when  presen'ed  wus  found  to  be  very  nice.    It  should  be 

eaten  when  nearly  grown  but  still  tender."     {Ramsdetl.) 

21263  to  21266.    Colocasia  antiquobuh. 

From  Bultenzorg,  Java.     Presented  by  Dr.  M.  Treub,  director  of  the  De- 
partment of  Agriculture.    Received  August  13,  1007. 
A  collection  of  four  varieties,  marked,  respectively,  Nos.  1,  2,  3,  and  4:    1  and 
2,  Tales  ketan;  3  and  4,  Tales  belattg. 

21267  to  21268. 


21S6T.    Diosco^A  sp.  Tun. 

"A  culllvated  variety  apparentiy  distinct  from  any  now  In  the  collec- 
tion of  the  Department  and  said  to  be  of  excellent  quality."  {Barrett.) 
312ea     Bbowitea  coccinea  (?). 

"A  tree  of  the  virgin  forest;   flowers  large,  red."     (Borre((.) 

21276.  Garcinia  manqostana.  Mangosteen, 
From  I'erad«iiya.  Ceylon.     Received  from  Mr.  H.  F.  MacMlllan.  Royal 

Botanic  Gardens.  PeraUenlya.  Ceylon,  August  22,  1907. 
"  Seed  of  the  well-known  delicious  fruit  tree  of  the  eastern  Tropics."     {Fair- 
chUd.) 

21277.  Gtmkocladus  chinensis. 

From  Nlng-po,  China.    Received  through  Mr.  Frank  N.  Meyer,  agricultural 
explorer.  August  24,  1007. 
"(No.  738a,  July  5,  1907.)     One  of  the  soap  trees  of  which  the  pods  are  used 
OH  a  substitute  for  soap  with  which  to  waah  ladles'  hair  In  China.     Seeds  for- 
merly sent  under  Nos.  202a  and 203a  {S.  P.  I.  Nos.  1S432  and  18433)."    {Meyer.) 
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21278.     Papaver  sohnifebdh.  Opiiuu  poppy. 

From  ShanKhal,  China.    Received  througb  Mr.  Frank  N,  Meyer,  agricul- 
tural explorer,  August  24,  1907. 
"(No.  73fla,  July  22,  1307.)     Tlie  ordinary  variety  of  opium  poppy  as  grown 
In  tbe  sontbeaatem    part    of    Cbcbklang    province  lu  China.     Obtained  from 
Dr.  H.  G.  C.  Hallock,  S'hal."     (Jfeyer.) 

21380.    Canarium  commune. 

From  Bulteuaorg,  Java.    Presented  by  Dr.  M.  Treub,  August  21,  1007. 
See  S.  P.  I.  No.  20808. 

21283.    Coldcasia  antiquorum.  Taro. 


"Malay  name  Talus  pandaa."     iTreub.) 
21284.    Citrus  sp.  (?). 

From  Tula,  Vera  Cruz,  Mexico.    Presented  by  Mr.  Edward  Everest,  man- 
ager of  the  Commonwealth  Plantation  Company,  through  Mr.  O.  W. 
Barrett,  August  30,  1907. 
Sent  In  as  '■  Limonclllo  "  by  Mr.  Everest 

21286  to  21297. 

From  Bombay.  India.    Received  from  Messrs.  Latham  &  Co.,  through  Prof. 
C.  V.  niter.    Iteceived  September  4,  1907. 
A  collection  of  I^umes;  the  notes  were  received  with  the  seeds. 

212B5.    DoLiCBos  aiFLOBUs.  Kulthl 

Vernacular  name,  Kollu-Karoopoo  niram.    A  black-seeded  variety  from 
Madras  province. 

21286.    DoLicHos  biflorus.  Enlthl. 


21287.  Panicom  colondu. 

Vernacular  name,  Suiank.    From  Plmjale  province, 

21288.  Piauu  arvense.  Field  pe&. 
Bangalin.     Vernacular  name,  Mallar.    From  Agricaltural  Department, 

United  Provinces,  Cawnpore,  India. 

21289.  PtBuu  ABVENSE.  Ft«ld  pea. 
DeaL     Vernacular     name,     M  attar.     From    Agricultural     Department, 

United  Provinces,  Cawnpore,  India. 

21290.  PisUM  ABVENSE.  Field  pea. 
KaWya.    Vernacular  name,  Mattar.     From  Agricultural  Department, 

United  Provinces,  Cawnixire,  India. 

S1291.     Phaseolus  calcabatus. 

LoMya.     From  Department  of  Land  ReC()rdB  and  Agriculture^  Rangoon 
district,  Burma,  India. 


Vernacular  name,  Lal-raicaai.    A  reddlah  variety. 
21293.    VioNA  CATJAfjo.  Gowpea. 

Vernacular  name,  Kawan.    A  white  and  brown  mixture  from  Pimjale 
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21294.      ViSNA   UNQDICULATA.  CoWpAO. 

Veroaciilar  name,  Carramttnnv-pyrc.    From  Madras  province. 

21205.  VioNA  UNOUicuLATA.  Cowpea. 
Vernacular  DBmes,  Harwanh  chata,  Tfaki  ravxmi,  and  Qvnei  ratoani. 

From  Pimjale  province. 

21206.  VrosA  CATJASG.  Cowpea. 
Chotclee.    From  Department  of  Land  Records  and  Agriculture,  Rangoon 

district,  Burma,  India. 

21207.  ViOHA  unauicuLATA.  Co-wpea. 


21298.       MsLOCANMA    BAMBUSOn>E8.    (!) 

From  Darjeeliag,  Beagal,  Brltlati  India.    Presented  by  Mr.  W.  A.  Kennedy, 
curator.  Lloyd  Botanic  Garden,  througb  the  Bengal  Forest  Department. 
Received  September  5,  1907. 
(See  description  under  8.  P.  I.  No.  21347  for  comparison.) 

21299  and  31300. 

From  Piraclcal>a,  Sflo  Paulo,  Brazil.    Received  from  Dr.  J.  William  Hart, 
director  of  the  Agricultural  College,  through  Prof.  C.  V.  Piper,  August  31, 
190T. 
21290.    VioitA  urouiciilata.  Cowpea. 

Macaatar  or  Blue  cowpea.    "  Less  Tlgorous  at  flrst,  but  ultimately  out- 
classes other  varieties  in  vigor  and  productiveness.     Locally  known  as 
Feiiao  macasMrr     (Hart.)     (See  also  8.  P.  I.  No.  21006.) 
21300.     MtJCunA  oioANTEA.  Velvet  bean. 

"  Ripens  one  month  later  than  the  ordinary  velvet  bean."    (Bart.) 

21302.    Daucus  cabota.  Carrot. 

From  Soochow,  Chlua.    Presented  by  Dr.  W.  H.  Park,  of  the  Sooebow  Hos- 
pital, through  Mr.  F.  N.  Meyer,  agricultural  explorer.    Received  August 

29,   1007. 

"Found  on  Inquiry  not  to  grow  In  this  part  of  China,  but  In  the  northern 
part  of  this  province  in  tho  deep,  loose  soil  of  the  Yellow  River.  Original  seed 
bought  from  a  ifeddler  and  jilunted  In  the  garden,  and  these  seeds  were  collected 
from  two  plants  growii  from  them.  On  account  of  Its  great  length  of  over  a  foot 
or  more  It  needs  deep  soil.  Yellow  River  carrot  or  Chinese  Wonder  suggested 
as  varietal  names."     {Park.) 

'"  Tbere  are  several  varieties  of  carrot  which  might  come  under  tbls  descrip- 
tion, but  probably  those  sent  are  what  are  known  as  Yellow  Belgium  in  this 
country.  There  is  another  called  Long  Lemon-Colored.  I  don't  think  any  of 
them  are  very  desirable,  at  least  here  where  a  darker  colored  sort  Is  preferred," 
{W.  W.  Tracy,  «r.) 


21306  and  21307. 


21306.  CiTBfs  AUBTHAiASiCA.  Finger  lime. 
"  This  citrus  Is  very  locnl  In  its  distribution  and,  so  far  as  I  know,  Is 

found  only  on  the  sloi>eB  of  Tambourine  Mountain,  about  80  miles  south 
from  Brisbane."     {Pink.)     (See  also  S.  P.  I.  Nos.  14993  and  1S5G0.) 

21307.  RUBDB  sp. 
FeAeral. 


BMpbeny. 
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21308  to  S1310.    Gladiolus  sp.  Gladiolus. 

¥tom  Nrlatroom  (Waterberg),  Transvaal.    Received  from  Barlow,  Chan- 
dler &  Co.,  EdMi  Nnrserles,  September  10,  1907. 
The  followhig  gladioli  were  procured  for  Mr.  T,  H.  Keam^'B  cytologlcal  work : 
21308  (B.,  C.  &  Co.  No.  1) ;  21309  (B^  0.  &  Co.  No.  2) ;  21310  (B..  C.  ft  Co. 
No.  3.). 

21311.    Zea  hatb.  Com. 

From  Bloemfonteln,  Orange  River  Colony.    Presented  hy  Mr.  S.  Gftlbratth. 

government  agronomlBt,  through  Prof.  C.  V.  Piper.    Received  September 

11, 1907. 
Apache.  "  The  Apache  corn  from  Central  America  promises  to  revolntlonlie 
our  mealfe  (com)  production.  ThU  j'ear  I  had  only  oue-tweutleth  acre  grow- 
ing and  the  yields  are  very  great,  being  7,660  pounds  (cobs  and  grain)  per  acre, 
a  marvelouB  yield  for  thte  country,  since  the  average  yield  is  about  3  to  10 
Backs  (203  pounds)  per  morgen.  Should  the  Apache  mealle  continue  to  yield 
as  at  present  I  will  have  some  satisfaction  after  so  much  disappointment  from 
drought  and  locuBts.  I  might  state  that  the  weights  quoted  are  those  of  the 
newly  harvested  cobs."     {Galbraith.) 

21312  to  21316. 

From  Pretoria,  TransTaal.  Presented  by  Prof.  J.  Burtt  Davy,  agrostol- 
oglst  and  botanist,  Transvaal  Department  of  Agriculture,  through  Prof. 
C.  V.  Piper.    Received  September  9,  1907. 

21312.  Ohlobis  tiboata.  S1315.    Celobis  oatana. 

21313.  Ebagbostis  citbvula.  21316.    Pabpaluii   scbobicula- 


21317.    Baubusa  abitndinacra.  Bamboo. 

From  SIbpnr,  Calcutu,  India.  Presented  by  Capt  A.  T.  Gage,  superin- 
tendent. Royal  Botanic  Garden,  through  Mr.  David  Falrchlld.  Becelred 
September  13,  1907. 

"  ThiB  plant  Is  found  growing  ttaroof^out  India,  Burma,  and  Ceylon,  ^cept 
In  the  Himalayan  and  sub-Hlmalayan  tract  and  the  valleyB  of  tbe  Ganges  and 
the  Indue;  often  cultivated  and  very  ornamental. 

"A  magnificent  species,  at  once  recognized  by  Its  thorns  and  Its  peculiar  culm 
sheaths.  The  culms  are  rather  soft  wooded  though  stout,  and  are  bright 
green.  They  reach  SO  to  100  feet  in  height  and  6  to  7  inches  in  diameter,  and 
have  cavities  In  dianieter  nearly  one-third  of  that  of  the  culms.  The  forests 
are  difficult  to  work  because  the  culms  Interlace  so  much  and  are  so  much 
mixed  up  with  thorny  branchlets  that  tliey  can  not  easily  be  extracted  singly. 
They  are  used  for  bulldlug,  mats,  baskets,  and  all  sorts  of  purposes.  Flower- 
ing years  occur  at  Intervals  of  about  thirty  ye;irs  In  any  given  locality,  and  the 
seed  Is  eagerly  sought  for  as  food.  The  leaves  are  sometimes  attacked  by  an 
aphid,  Oregma  bombusnc,  which  covers  them  with  a  black,  sticky  gum.  Weight 
of  wood.  45  to  50  pounds  per  cubic  foot."  iOamble,  Manual  of  Indian 
••  Timbers.) 

"  This  bamboo  certainly  endures  a  temperature  of  40°  F.  and  It  Is  believed 
that  It  would  stand  a  few  degrees  of  frost,  as  It  grows  well  at  Dehre  Dun, 
where  a  slight  frost  Is  occasionally  experienced."  {»'.  W.  Smith,  of  the  Roffal 
Botanic  Oarden.) 

21S18.     Greioia  sphacelata.  Chupon. 
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"Highly  recommended  as  ft  decorative  plant  for  the  botbonoe.  It  can  not 
compare  wltb  otber  Bromellade  for  Its  flowers,  but  Is  a  handsome  plant  lor  Its 
foliage.  Leaves  crowded  into  a  bead,  at  first  erect  then  gracefully  drooping, 
of  leathery  texture,  barely  an  Inch  wide  end  3  feet  In  length.  Flowers  borne 
on  spikes  m  the  axils  of  the  lower  leavea."  (Oorten/Iom,  Vol.  XIV,  p.  137, 
1865.)     (See  also  S.  P.  I.  No.  3361.) 

21318  and  21320. 

From  Ichang,  Oblna.    Secured  by  Mr.  B.  H.  Wilson,  of  the  Arnold  Arbore- 
tum, Jamaica  Plain,  Mas&,  In  cooperation  wltb  this  Department.    Re- 
ceived September  IS  and  19,  1907. 
21318.    Rhbuu  sp.  Blinbarb. 

"<No.  101.)  The  medicinal  rbnbarb  of  western  Hupeb.  It  occurs 
wild  In  woods  above  7,000  feet,  but  la  now  extremely  rare.  It  Is  spar- 
ingly cultivated  by  the  peasants  In  the  mountains  at  altitudes  between 
6,000  and  8,000  feet.  The  seeds  sent  are  from  plants  cultivated  at  6,500 
feet  In  the  Hsing-sban  district.  The  quality  of  this  Hupeh  rhubarb  la 
poor  and  its  market  value  low  aa  compared  with  the  Szechuan  drug." 
IWUgott.) 
S1S0O.    Fraoabia  ddchesre.  Strawberry. 

"(No.  102.)  There  are  two  strawberries  in  tbe  mountains  bere  above 
4,000  feet  altitude — one  the  common  Hantboncy  (Fragaria  elatior) ;  the 
other  a  red-fruited  woodland  varletr  of  good  flavor.  Tbe  seeds  sent  are 
In  all  probablllt;  of  the  latter  species,  but  since  I  did  not  gather  them 
myself,  I  am  not  absolutely  certain."     iWUton.) 

21321.       PaNICDM   aPECTABILE. 

From  Piraclcaba,  890  Paulo,  Brazil.  Presented  by  Dr.  J.  W.  Hart,  director 
of  tbe  Agricultural  College,  through  Prof.  C.  V.  Piper.  Received  July  19, 
1907. 

21322  to  21327. 

From  Georgetown,  British  Guiana.  Presented  by  Prof.  A.  W.  Bartlett, 
government  botanist.  Botanic  Gardens,  through  Prof.  C.  V.  Piper.  Re- 
ceived August  12,  1007. 

213IiS.    Pachiba  irsiohis.  2132S.     InoiooFBaA  anu. 

S1323.    Pachiba  ai^uatica.  21326.    Cbotalabia  ihcana. 

31324.    SoPHoBA  tomentosa.  21327.    Cliiobia  abbobescgns. 

21329  to  21346. 

From  Riclunond,  New  South  Wales,  Australia.  Presented  by  Mr.  H.  W. 
Potta,  principal,  Huwkeabury  Agricultural  College.  Received  July  13, 
1907. 


21329. 

Ahdbopogow  atfikib. 

21339. 

Panicuu  dbcomp 

21330. 

AnOBOFOOOH       IHTEBUE- 

21340. 

Pawicuu  efpusdm. 

21331. 

Ahdbofooor  pebtusus. 

21341. 

Panicuu  flavidum. 

21332. 

Chlobis  tbuncata. 

21342. 

PaKICUM    OBACILE. 

81333. 

DANTHONIAPEMIOII/- 

21343. 

Panicvu      t  r  a  0  h 

81334.    EBAOBOans  piloba.  S1344.  Pabpaluu  bbevifoliuu. 

21335.  HBAOBoaris  piloba  (?).  31345.  Pabpaluu    scbobicula- 
(Pereonial  variety.)  tuu. 

21336.  Ebaobobtis       lepto-  21346.  Andbopooon  austbalib. 

STAOHTA.  From  Inverlll,     New     South 


fll337.    EiBAoxoans  bsownei. 

81888.      MIOBOLAKHA  STIPOItlia. 


Wales. 
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S1347.     Melocanna  bahbusoides.  Muli  bamboo. 

From  Cblttagong,  British  India.  Presented  by  D^mty  Conservator  of  For- 
ests, Cbittagong  division,  tiirough  Mr.  W.  F.  L.  'I>>ttenliara,  Conservator  ot 
Forests,  Bengai,  India.    Received  September  20,  1907. 

"  The  culms  reacb  a  beight  of  ISO  to  70  feet,  with  a  circumference  of  12  to  13 
inches  at  the  base. 

"  It  has  been  stated  that  M.  bambuioideg  dies  Immediately  after  fruitiog,  but 
Doctor  Auderson,  superintendent  of  the  botanic  gardens  nt  Calcutta,  states  tilat 
in  no  case  of  which  he  was  aware  durlufc  the  flowering  period  of  18ST-C8  did 
a  general  death  of  the  bamboo  follow.  The  foliage  almost  entirely  disappeared 
during  tbe  flowering,  aud  the  flowering  shoots  died,  but  they  were  replaced 
by  young  shoot  b, 

"  The  fruit  Is  very  curious  In  form  and  size  as  compared  with  other  bamboos. 
The  true  seed  luslde  the  pericarp,  about  the  size  and  shape  of  a  betel  nut  (snmll 
pear),  Is  very  pleawint  eating  and  not  at  all  austa'e.  Ihoitgh  without  much  flavor. 
The  natives  declare  the  whole  fruit  la  edible  after  bafaiug."  (.Theobald.  From 
Colonel  Munro't  monograph  of  the  Bambu»aceae.) 

21349.    Baubcsa  vulgaris.  Bamboo. 

From  Cannes,   France.     Received  from  M.  Jh.  Angler  Geraut,  Villa  ies 

Cocotiers.    Received  September  23,  1907. 

"  The  Bamboo  thowtriH  sprouts  only  in  winter — at  the  end  of  September. 

The  cold  freezes  the  new  stems  rather  frequently.    The  old  stems  can  resist 

a  temperature  of  —  6°  C,  while  the  new  stems  have  be^i  known  to  freeze  at 

—  3°  0."     {Qerant.) 

21360  to  21366. 

From   Teyhumpett,   Madras,   India.     Presented  by   Mr.  B.   F.   Cavaua^ 
Buperlntendeut   of   the  AgrI- Horticultural    Society,   through   Prof.   C.   V. 
Piper.    Received  July  13,  1907. 
The  following  seeds,  with  Tamil  names  in  Italic: 

21350.  Caj&mus  indicus.  Pigeon  pea. 
Thovvaroe. 

21351.  CicEB  ABiGTiNUU.  Chick  p«a. 
Kaaalai. 

81352.     DoLicEios  LABLAK  ByBclnth  beaxi. 

Uockakattae.    White  seeded. 

21353.  DoLicRos  BiFLORUB.  EuIthL 
Earapa  kollit.    Black  seeded. 

21354.  DouCHos  biflobus.  EulthL 
Kollu-aambal.    Gray  seeded. 

21355.  Phasbolus  vuloabis.  Bean. 
Nattu.    The  brown  bean  of  the  country. 

21356.  Phasbolus  vuloabis.  Bean. 
Vallay.    White  bean. 

21867  to  21360.    Alocasia  cucullata.  Tare. 

From  Island  of  fiuam.    Presented  by  Jlr.  H.  Ij,  W.  Coatenoble,  superintend- 
ent. Agricultural  Experluieiit  Station,  U,  8.  Naval  Station,  through  Mr. 
O.  W.  Barrett    Becelved  September  26,  1007. 
A  collection  of  taros,  or  "Bunes,"  by  which  latter  name  they  are  known  in 
the  Island  of  Guam.    The  local  varietal  name  by  which  they  are  grown  in  that 
island  Is  given  under  each  number.    Plants  received  under  synonym  of  Cala- 
dlum  colocasla. 

21357.  Vi»ava  apaka.  21368.    Mamla  atilon. 
2136S.    VUaya  sp.                                     21360.    Panemia  agaga. 

133  ^.tiot^le 
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S1361.    Panicum  mollr.  Pfira  ^rass. 

From  Santos,  Brazil.    Preaented  by  Mr.  W.  H.  Lawreuce,  American  vlee- 
coDBul,  tbrough  Prof.  C.  V.  Piper.    Received  September  25,  1907. 

S1364  to  21367. 

From  Sydney,  New  Soutli  Wales.    Received  from  MeearB.  Anderson  &  Co., 
3&d  George  street,  San  Francisco,  Cal.,  October  1,  lil07. 
21364.    Bbouub  ckioloides.  Bescue  srass. 

Sonlb  coast  of  New  South  Wales — dairying  districts  between  Sydney 
and  tbe  Victorian  border. 
S136S.    Dacttus  olouerata.  Orchard  grasa. 

New  Zealand,  Canterbury  district. 
SlSee.    Phlecu  pbaterse.  TlmoUiy. 

New  Zealand  grown. 
21367.    Festdca  PBATENais.  Ueadow  fescue. 

Europefin. 

21368.     Sebbania  acttleata. 

From  Sibpur,  Calcutta,  India.     Presented  by  Prof.  A.  T.  Gage,  superin- 
tendent. Royal  Botanic  Garden.    Received  September  27,  1907. 

"  Tbe  Dancht.  Intra- tropical  and  subtropical  Asia.  Africa,  and  Australia. 
Tbfs  tall  annnal  plant  bas  proved  adapted  even  for  desert  r^lons.  Has  grown 
very  vigorously  In  tbe  dry  Wlnimera  region  without  application  of  water." 
(jS(.  Elov  D'Alton.) 

"Easily  grown;  tbe  produce  heavy.  It  yields  a  tough  fiber  for  ropes,  nets, 
and  cordage,  valued  at  from  30  pounds  to  40  pounds  per  ton.  Indian  experi- 
ments showed  tbe  strength  50  per  cent  more  than  the  government  standard  there 
requires.  A  rope  of  3i  Inches  thickness  broke  only  at  IH  hundredweight  Stem 
and  branches  sought  (or  the  best  gunpowder  coal."    (Oc  Kimi.) 

"  The  foliage  serves  as  fodder.  Several  congeneric  plants  can  be  equally  well 
oaiized."      (F.  von  Mueller.) 

Introduced  to  compare  with  Bi'Kbania  tnacrocarpa  ns  a  cover  and  greeo 
manure  crop  and  for  the  purpose  of  breeding  with  It. 

21371.     CucuRBiTA  MAXIMA.  Squash. 

From  Victoria,  Mexico.  Collected  by  Dr.  Edward  Palmer  and  presented  to 
the  Department  October  1,  1007. 
" '  Calabaza  de  Castllla  '  (CosNfe  squash.)  In  warm  latitudes  tbe  plants  bold 
over  three  or  four  years  aud  are  often  pruned  of  old  branches,  wben  their  pro- 
ductiveness Is  equal  to  that  of  a  new  plant.  Tbe  young  fruits,  enten  as  a 
vegetable  aud  put  Into  soups,  are  superior  to  summer  sqnasb.  Old  fruits  are 
baked  and,  with  a  sirup  of  brown  sugar,  are  used  as  a  dessert  for  dinner.  In 
its  mature  state  the  fruit  Is  cut  up  Into  three-cornered  pieces  and  candied, 
when  It  forms  one  of  Mexico's  fiTiest  sweets.  Tbe  seeds  wben  parched  are 
shelled,  and,  with  the  addition  of  brown  sugar,  are  made  Into  candy,  or,  pul- 
verized, are  added  to  tbe  stuffing  of  cooked  chicken  or  turkey,  and  are  much 
eaten  in  the  manner  of  i>eanuts.  Tbe  Qon-ers  (male)  are  put  luto  soups  or  are 
often  made  Into  a  very  toothsome  dish  by  themselves."  (Palmer.) 

21372  to  21393. 

From  Wagga-Wagga,  New  South  Wales,  Australia.    Presented  by  Mr.  G. 
Maurice  McKeown,  manager,  Wagga  Experlmeulal  Farm.    Received  Oc- 
tober 4,  1007. 
A  collection  of  wheats,  with  some  pedigreed  oats  and  barleys. 

21372  to  21376.    Tarricuu  vduabe.  Wheat. 

21372.  Silver  King. 

21373.  Hudgon'g  Early  Purple  Straw. 

21374.  Farmers'  Friend. 
S137S.    Mar»han's  Ho.  S. 

21376.    White  Eaaex.  ,-.  , 
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21373  to  31393— Continued. 

21377  to  21383.    Hordbuu  vuujabb. 

21377.  Btandtcell. 

iOolden  Melon. 

21378.  Maltster. 


Mamter.o 

{Jeieel. 
\  Italian. 

i  Chevalier. 

81379. 

Breteern-  Favorite. 

Bre^,-  Favorite.-                 cHevalU^. 
Chevalier. 

S188Q. 

Einver. 

81381. 

Ooiaen  arain. 

81382. 

Balletl's  Chevalier. 

21383. 

Invincible. 

f              i  Chevalier. 
Invincible.'  i             XOolden  Melon. 
\  aianOwell. 

21384  to  81393.    Aveka  sativa.                                                             Oats. 

81384. 

DanUh  Inland.                                                                         ' 

213B5. 

saver  Mine. 

81386. 

Big  Four. 

21387. 

Btorta  King. 

i White  Avouat. 
XWhite  Swcdith. 
Storm  King." 

Scotch  Potato.  {Ji,''"^^'"*'*- 

213BS. 

Tartar  Sing. 

81389. 

Great  Northern. 

213B0. 

LigoKO  White. 

81391. 

QoUftnaer. 

[             [White  Canadian. 
Qoldflndcr."  {               ITeilow  Poland. 
[Winter. 

21392. 

Abundance. 

^''"^'"^^■{Wkite  SuiedUh. 

81393. 

Coloatal. 

Colossal.' 

1  White  August. 
XWhite  Swedish. 

1  Flanders'  Yellow. 
Xwalertoo. 

a  Genealogical  clwrt  sbowlng  pedigree. 
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21394.    EncALYPTua  alba. 

From   Bultenzorg,  Java,    Presented  by  Dr.  M.   Treiib,  director,   Botanic 
Gardens.    Received  October  4,  1007, 
"  Timor  and  North  Australia ;  also  New  Guinea.     This  si>ecleB  proved  well 
adapted  lor  the  lowland  dime  of  ("eyioii,  growing  fast  and  seedinx  freely." 
(Dr.  Henry  Trimeen.) 
For  experiments  on  the  Canal  Zone. 

81395  to  31471.    Obtza  bativa.  Bice. 

From  Honolulu,  Hawoll.     Received  through  Mr.  F.  G.  Krauss.  In  charge 
of  Hawaii  rice  In  vest  Iga  I  Ions.  Huwull  Agricultural  Experiment  Station, 
October  1,  1907. 
The  rice  seed  bearing  the  following  numbers  was  raised  at  the  Hawaii  Agricul- 
tural Experiment  Station  In  1900  from  seed  furnished  by  this  office,  and  in  each 
case  the  original  S.  P.  1.  number  of  the  seed  from  which  these  samples  were 
selected  Is  given.    According  to  Mr.  Krauss  the  seed  is  considerably  Improved  by 
selection  over  the  original  stock  sent  to  Hawaii,  which  was  of  mixed  strains  and 
of  weak  germination. 

21395.  BHnkhavel. 

Grown  from  S.  P.  I.  No.  8689.    Original  seed  from  India. 

21396.  Amhamore. 

Grown  from  S.  P.  I.  No.  8690.    Original  seed  from  India. 

21397.  Arong  paddy. 

Grown  from  S.  P.  I.  No.  12479.    Original  seed  from  Straits  Settlements. 
21398  to  21413. 


21898.    Grown  from  8.  P.  I.  No.  12490. 

21399.  Grown  from  S.  P.  1.  No.  12491. 

21400.  Grown  from  S.  P.  I.  No.  12492. 

21401.  Grown  from  S.  P.  I.  No.  12493. 

21402.  Grown  from  S.  P.  I.  No.  12491. 

21403.  Grown  from  S.  P.  I.  No.  J2495. 

21404.  Grown  from  S.P.I.  No.  12496. 

21405.  Grown  from  S.  P.  I.  Na  12498. 

21406.  Grown  from  S.  P.  I.  No.  12490. 

21407.  Grown  from  8.  P.  I.  No.  12500. 

21408.  Grown  from  8.  P.  I.  No,  12501. 
S1408.    Grown  from  S.  P.  I.  No.  12S02. 

21410.  Grown  from  S.  P.  I.  Ko.  12504. 

21411.  Grown  from  S.  P.  I,  Ko.  12507. 

21412.  Grown  from  S.  P.  I.  No.  1250S. 

21413.  Grown  from  S.  I'.  I.  No.  12510. 
21414  and  2141S. 

Original  seed  from  Egypt. 

21414.  So^ltani  <or  Sultani)  paddy. 
Grown  from  S.  P.  I.  No.  J2514  A. 

21415.  Soultani  (or  Bultani)  paddy. 
Grown  from  S.  P.  I.  No.  12S14  B. 
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21386  to  21471— Continued. 
21416  to  2i4aa 

Orl£iDal  ae«d  from  Java. 

21416.  ilagotan  paddy. 

Grown  from  S.  P.  I.  No.  12541  A. 

21417.  Magetan  padd^. 

Grown  from  S.  P.  I.  No.  12541  B. 

21418.  Pekaloagan  paddy. 
Grown  from  S.  P.  I.  No.  12S42. 

21419.  Pekalongaa  paddy. 
Grown  from  S.  P.  I.  No.  1254S  A. 

21420.  Fekalongan  padd;. 
Grown  from  8.  P.  I.  No.  12543  B. 

21421. 

Grown  from  S.  P.  I.  No.  12766.    Original  seed  from  Korea. 
21422  to  SI429. 

Original  seed  from  India. 
2142S.    Matiua  ghaiya. 

Grown  from  S.  P.  I.  No.  12865. 

21423.  Bhadai  ghaiya. 

Grewn  from  8.  P.  I.  No.  12866. 

21424.  Thoiar  Bhadai  ghaiya. 
Grown  from  S.  P.  I.  No.  12867. 

21425.  Pakhagali  Bhadai. 
GroWD  from  S.  P.  I.  No.  12868. 

21426.  Augua  Bhadai. 

Grown  from  8.  P.  I.  No.  12869. 
81427.    Grown  from  8.  P.  I.  No.  12870. 

21428.  Takmaroo  ghaiya. 
GrowD  from  S.  P.  I.  No.  12871. 

21429  to  21431. 

Original  seed  from  China. 

21429.  Bhie-Miu. 

Grown  from  S.  P.  I.  No.  12874. 

21430.  Ai-iliu, 

Grown  from  S.  P.  I.  No.  12875. 

21431.  Laer-Chap. 

Grown  from  S.  P.  I.  No.  12876. 
21432  to  21442. 

Original  seed  from  Fonnoea. 

21432.  Chicng  Yv. 

Grown  from  S.  P.  I.  No.  13036. 

21433.  Pci  Cham. 

Grown  from  S.  P.  I.  No.  13036. 
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21396  to  21471— Continued. 
"  21438  to  81442— Continued. 

Origliial  seed  from  Formoaa — Con  tinned. 

21434.  Chicng  Yu. 

Grown  from  8.  P.  I.  No,  13<»7. 

21435.  Suai  Kau  Otowa. 
Grown  from  S.  P.  I.  No.  13W1. 

21436.  O  Cham  Ko. 

Grown  from  S.  P.  I.  No.  130M. 

21437.  Pa  Chiam. 

Grown  from  S.  P.  I.  No.  130B6. 

21438.  O  Kaku. 

Grown  from  S.  P.  I.  No.  13067. 

21439.  0  Kaku. 

Grown  from  S.  P.  I.  No.  13060, 

21440.  Shun  Ttul  Ban. 
Grown  from  S.  P.  I.  No.  13062. 

21441.  China, 

Grown  from  S.  P.  I.  No.  13064. 

81442.  O  Ka  Hoe  Rat. 

Grown  from  S.  P.  I.  No.  1306S. 
21443  to  81447. 

Original  seed  from  India. 

81443.  Badthah  Bhog. 

Grown  from  S.  P.  I.  No.  H770. 

81444.  Kamod. 

Grown  from  S.  P.  I.  No.  14781. 

81445.  Basntati. 

Grown  from  S.  P.  I.  No.  14782. 

21446.  Dad  Khani, 

Grown  from  8.  P.  I.  No.  14783. 

21447.  Ambe  Mohr. 

Grown  from  S.  P.  I.  No.  14784. 
81448  to  21452. 

Original  seed  from  India. 

21448.  Jecragasamba. 

Grown  from  S.  P.  I.  No.  10980. 

81449.  Varikarudan. 

Grown  from  S.  P.  I.  No.  16981. 

81450.  UUagi. 

Grown  from  S.  P.  I.  No.  16982. 

21451.  Vrllakattai,  or  Sirumanian. 
Grown  from  S,  P.  I.  No.  16983. 

21452.  Erangal,  or  A'arj/OM. 
Grown  from  S.  P.  J.  No.  16084. 

21453. 
Original  seed  from  Texas.    Grown  from  8.  P.  1.  No.  17144. 
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21396  to  21471— Continued. 
21454  to  21496. 

Original  seed  from  China. 

21454.    Grown  from  S.  P.  I.  No.  17915. 

21456.  Grown  from  H.  P.  I.  No.  1791S. 
21486.    Grown  from  S.  P.  L  No.  17917. 

21457  to  21468. 

"  Grown  from  stock  seed  received  from  Prof.  Wm.  8.  Lyon,  hortlcnl- 
turiet  In  charge  of  Seed  and  Plant  Introduction,  Bureau  of  Agrlcnlture, 
Manila,  P.  I."     (Krausg.) 

21457.  Binalai/aitg. 

21458.  Benearuy. 

21459.  KiHklH. 

21460.  Makalit. 

21461.  ConHnido. 

21462.  Diketaiacay. 

21463.  Uantica. 

21464.  Cavitena. 

21465.  Mormfiray. 

21466.  Enero. 

21467.  Oanado. 

21468.  Ay-yr-jip.     (KrnuBB'e  Ko.  152.) 
21468  to  21471. 

Hawaliao  grown  seed. 

21460.     Select  Hawaiian  rice.     (Krauss's  No.  ISO.) 

21470.  Hawaiian  Gold  Seed.     (KrauBB'a  No.  151.) 

21471.  Japan  seed  rice.     (Krauss's  No.  153.) 

21472.    CosTussp.  (J)  Spiral  flag. 

From  Prlncestown,  Trinidad,  British  West  Indies.  Received  tbroogh  Mr. 
O.  W.  Barrett,  Port  of  Spain,  Trinidad,  October  7,  1907. 

"This  scltamlne  produces  a  white  flower  abnnt  3  Inches  In  diamet«:;  the 
splkelike  head  of  bracts  Is  dull  crimson.  Habitat  wet  soil,  petlerablf  along 
streams."     (Barrett.) 

"  More  or  less  fleshy  plants,  prized  In  warm  houses  and  grown  In  the  op«i  In 
southern  Florida.  They  thrive  In  any  rich,  moist  b<i11,  bnt  luxuriate  In  that  of 
a  gravelly  or  sandy  character  when  under  a  partial  shade.  The  plants  are 
readily  pruiuigated  by  short  cuttings  of  the  stallc  planted  in  sifted  peat  or  fine 
moss  and  sand.  Rather  high  tem|)erature  is  required  to  bring  out  the  rich 
colors  of  the  leaves,"     (Bailey.) 


21473.  "  Ft-bcraea  ap. 


:  Nice  and  having  strong  libera  tn  the 


21474.     Capsicum  frutebcens.  Bird-pepper. 

From  South  Amerira.    Presented  by  Mr.  Alva  A.  Adee.  Second  Asslatant 
Secretary,  De[inrtDient  of  State,  Washington,  D.  C,    Received  October  7, 
1007. 
"Chile  plquin  In  Mexico,  whero  It  Is  native."    (C.  F.  Wheeler.)    .tKloft^ 
132  t> 


JULY,  1906,  TO  DECEMBEE,  IWJ.  159 

aX474— Continued. 

"Tber  were  given  to  me  eome  two  reara  ago  by  a  multimillionaire  fellow- 
voyager  on  tbe  Deutschland,  wbo  used  to  crumble  two  or  tbree  of  tbem  into  Ills 
soup  as  an  agreeable  condiment  He  said  tbey  were  sent  to  blm  from  some 
Soutb  American  conntry — Bolivia,  I  tblnk.  I  enjoyed  tbelr  pleasant  flavor." 
(JLdee.) 

21476.    Bbassica  sp.  Cabbage. 


Kaijo  wblte  cabbage. 

21476  and  21477.  Ctpeeus  spp. 

From  near  Honolulu,  Oahu.  Hawaii.  Collected  by  Hr.  F.  G.  Kranss,  In 
cbai^  of  Hawaii  rice  Investigations,  Hawaii  Agricultural  Bxperlm^t 
Station,  in  1907,  at  tbe  request  of  Mr.  David  Falrcblld.  Received  October 
1.1907. 

81476.    Ctterus  labvioatus. 

"Ehuaioa.  In  and  near  sweet  or  brackisb  water,  pl»itifal  near  Hono- 
luliL  A  common  plant  In  many  tropical  countries  of  the  New  and  the 
Old  World,  extending  also  to  the  Cape  of  Good  Hope  and  tbe  Mediter- 
ranean region.  The  fine  and  highly  prized  Nllban  mats  are  made  of  this 
plant"     ( Hillehrand. )  • 

21477.    Ctpibus  penii4TDB. 

"  Molokai.  The  plant  grows  quite  abundantly  along  tbe  sbpres  of 
brackish  marshes  In  the  neigbborbood  of  Honolulu  and  elsewhere  In 
Hawaii."     (£raus«.) 

"In  tbe  lower  regions;  sometimes  gregarious.  Tbe  species  extends 
from  tbe  Mascarene  Islands  and  India  through  Malaysia,  Australia,  and 
sontb  China  to  tbe  Philippines  and  most  of  tbe  Pacific  Islands."  {IHtJe- 
brand.) 

21478.    Panicttu  moua  Para  grass. 


"This  very  coarse  grass  Is  from  Africa  and  Is  known  here  as  'Caplm  de 
Angola.'  It  Is  tbe  Panirum  smbniTn  of  Lam.  and  the  Opiigmenug  speclaMlis 
of  Kuntfa.  Its  chief  value  Is  to  cut  for  green  forage.  It  Is  almost  Impossible 
to  care  It,  and  It  Is  of  little  value  for  ])asture."     (.Lane.) 

214S1  and  21482. 


81481.  PHYSosTiauA  tehenobdu.  Calabar  bean. 
"A  pereainlal  climber,  resembling  the  common  scarlet  rtinner.  growing 

along  tbe  Gulf  of  Guinea,  used  there  by  pagan  tribes  In  ordeal  trial  lu 
witchcraft.  It  acts  as  a  powerful  depressant,  poisonous  in  overdoses. 
The  seeds  from  the  article  known  on  the  crude  drug  market  as  Uilabar 
bean."     (fi.  H.  True.) 

81482.  STBTCHnos  ioxatii.  St  Ignatius  bean. 
"A  large  climbing  shrub  of  tbe  Vlsayan  group  of  tbe  Philippines.    The 

lance  fruit  contains  several  pebble-tike  seeds,  going  on  the  crude  drug 
market  as  8t  Ignatius  beans.  They  contain  the  alkaloids  strychnine  and 
bruclne,  for  the  manufacture  of  which  they  are  used  to  some  extent" 
(H.  ff.  True.) 
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S148S  to  21486.    Juqlans  rixiu.  Persian  walnut. 


21483.  Paper. 

"A  Biuall-sized  nut,  with  shell  of  medium  thickness  and  nearly  smooth." 
(Fischer.) 

21484.  Giant. 

"A  veiy  large  sized  nut  with  thick,  rough  shell."     {Fitcher.} 
S1485. 

"Nut  not  quite  so  large  as  S.  P.  I.  No.  21484;    shell  thick  and  less 
rough."      {Ftgcher.} 

21488  to  SI 489. 

From  M'lanje.  British  Central  Africa.    Presented  hy  Mr.  Henry  Brown, 

Thomwood  estate,  through  Mr.  O.  W.  Barrett.    Received  August  10, 
1907. 

81488.    AiTOBOPOGOR  Bp.  21494.    pENNisErnu  ep. 

21489.  Bbagbostis  sp.  21WS.    Chaetochloa  attbea. 

21490.  Ebagbostib  sp.  21496.    Spobobolus  sp, 

21491.  Ehaqbobtis  ap.  21497.    Akthistikia  i 

21492.  Pauicum  (?>.  2I49&     TBicHoPTEan  s 

21493.  Pekkisetum  sp.  S1499.    Xrsis  sp. 

21604.    Lyoeum  spartum. 

From   Paris,   France.    Received   from  Messrs.  Vlhnorln-Andrleax   ft  Co., 
Ocfoher  14.  1307. 

"Has  a  creeping  rhizome  and  stlft,  rush-like.  conTohite  leaves;  In  rocky  soil 
on  the  blgh  plains  of  the  countrlex  bordering  the  Mediterranean,  especially  of 
Spain  and  Algeria.  A  |iart  of  the  EaiMirto  (see  Blipa  tcnacUaima)  is  furnished 
by  this  plant,"     (Hackel's  Irannlation  from  ''Die  Nal.  Pftanzenf.") 

"  Will  probably  be  adapted  to  California  and  the  Southwestern  States." 
(C.  V.  Piper.) 

(See  S.  P.  I.  No.  3334.) 

21606.  CiTHrs  decumana.  Pomelo. 
From  "  La  Vega  "  estate,  Brasno,  Trinidad,  British  West  Indies.    Presented 

by  Mr,  Robert  de  Vertenil  through  Mr.  O.  W.  Barrett.    Received  October 

22,  1007. 
"A  pomelo  with  pinkish  colored  pericarp."     {Barrett.) 

21607.  PlMENTA   OFTICINALIS.  Allsplce. 

From  Klngsion.  Jamaica,     I'resciilwl  by  Mr.  William  Fawcett.  director, 
Hope  Botanic  Gardeua     Received  October  18.  1907. 
ProcTired  for  experimental  I'urpoaee  at  the  request  of  Mr,  J.  G.  Smith,  of 
the  Hawaii  Agricultural  Experiment  Station. 

21608  to  21611.     VioNA  spp.  Cowpea. 


2I90& 

"  Grown  from  seeil  received  from  tlie  Tokyo  Botanical  Gardens,  May, 
1007.  An  erect,  bushy,  small-seeded  cowiwa,  representing  a  species  (?) 
not  received  from  any  other  source.  The  seeds  of  this  variety  are  black. 
Grown  under  the  temporary  No,  .0512."     (C,  V.  Piper.)  , 
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S1508  to  S1611— Continued. 
ai509. 

"  From  tbe  Bame  source  as  8.  P.  I.  No.  21G08  and  of  almllar  habit. 
Seeds  dark  clay  color.    Orown  uoder  the  temporary  No.  .0D14."     (C.  V. 
Piper.) 
81610. 

"  From  tbe  same  aonree  as  S.  P.  I.  No.  21500  and  veir  similar  In  bablt 
Seeds  small  white,  with  large  black  eye.     Qrown  nnder  the  temporary 
No,  ,0618."     (C.  V.  Piper.) 
91S11. 

"  Grown  from  Beed  received  from  Dr.  8.  P.  Barchett,  ShaDgtwl.  Gblna, 
June.  19OT.  A  black-seeded  variety  related  to  the  above  (8.  P.  I.  No. 
21610).    Grown  under  the  temporary  No.  .0B21."     fC  F.  Piper.) 

21613.  SecAiA  cEREAi^  Aye. 
From  estate  "Petkos,"  Barutb,  Brandenburg,  Germany.     Becetved  from 

Herr  F.  von  Locbow,  October  29,  1007. 
Pelkuter.  "A  pedigreed  rye,  produced  by  selection  carried  on  for  the  last 
twenty-six  years  under  the  direction  of  Herr  von  Locbow,  Petkus  estate, 
Brandoiburg,  Germany,  combining  tbe  iiest  averages  in  the  fallowing  quan- 
tities; Wintering,  size  and  stiffness  of  straw,  erectness  of  head,  shape,  color 
aud  plumpness  of  kernel,  stool Ing,  earllnees  of  rlpeiing,  productiveness." 
{lUui.  Landtoirtgchaftlicbe  Zeitung.  AprU  7,  1906.) 

21614.  Atena  sattva.  Oat. 
From  Orebro,  Sweden.    Presented  by  Mr.  C  A.  Hagendahl's  son,  throogb 

Hon.  Edward  !<.  Adams,  American  consul-goieral,  Stockholm,  Sweden, 
at  the  request  of  Mr.  A.  J.  Pleters.    Received  October  20,  1907. 
Bed  Rustproof . 
21616  to  21618.    Manoifera  indica.  Mango. 

From  Port  of  Spain,  Trinidad.    Procured  by  Mr,  O,  W.  Barrett    Received 
October  31,  1807. 

21615.  Julie.  S161T.    Martin. 

21616.  Divine.  ai5ia     (Label  Indistinct) 

21620.  BEBBERia  TouNBEBan  X  vuloabis  pubpubea.       Barberry. 
From  Ottawa,   Ontario,   Canada.     Presented  by  Mr.    William    Saunders, 

director  ot  e:tperimental  forms,  Central  Experimental  Farm.    Received 
November  2,  1907. 

21621.  DiANTHUB  CARYOPHTLLUB  X  BARBATus.  Canuitioru 
From  Miami,  Fla.     Procured  by  Mr.  P.  J.  Wester,   Subtropical  Ijibora- 

tury  and  Garden.  Received  November  4,  1907. 
"  This  variety,  which  I  found  growing  in  a  tiack  yard  8  few  tniles  out  of 
Miami,  was  blooming  very  profnsely  In  July,  and  on  that  account  its  vigor 
attracted  my  atteutloii.  A  few  cuttings  were  secured,  from  which  several 
propagations  have  been  made.  The  plant  is  exceedingly  vigorous  and  blooms 
well  throughout  tbe  year  and  does  not  seem  to  be  subject  to  any  diseases  so 
far.  The  dowers  are  dark  red.  It  has  been  distributed  during  tbe  past  year 
and  a  half  to  several  people  In  Florida  under  the  name  Augu»ta,  Lab.  No.  272. 
All  who  have  received  it  are  pleased  with  it."     (Wester.) 

21622  to  21629.    Manihot  spp.  Oassava. 

Received 

81522  to  21526.    Mamthot  p&luata.  Sweet  cosaaTa. 

21622.  Butter  micks.  21624.    Cammanioc  Stone 

21623.  Boufrm  nint.  2152S.     CamiMniOoRoUffe.    , 
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21523  to  21629— Continued. 

21526  to  21528.    Mahirot  utilibsima.  Bittsr  e 

21526.  Floiw  Bteai.  21528.     Ualatiutel. 

21527.  Mantoc  8i(t  itois. 

21528.    Manihot  Bp.  Cassava. 

"Bitter  kinds  are  nlwaj's  desigDated  as  Uanloc;  sweet  as  Cammanioc, 
Of  the  Bweet  kiode  seat  Butler  Stlcki  la  considered  a  \ery  good  table 
variety. 

"Neither  In  Venezuela  nor  here  are  the  sweet  kinds  grown  for  starch, 
cassava  bread,  or  farina;  they  are  used  only  as  a  vegetable,  being  boiled 
and  buttered.  Those  who  make  a  business  of  cassava  products  say  that 
it  does  not  pay  to  grow  the  sweet  kinds."     (AndrS.) 

21632  to  21640. 

From  Nagpur,  Central  Provinces,  ladia.  Presented  by  Mr,  F.  Fletcher, 
deputy  director  of  agricnlture,  Bombay.  Received  October  28  aud  No- 
vember 5,  1907. 

81532.    Panicum  fsilopodiuu.  Klllat. 

Kulki  Raipvr. 

21533.  Panicum  PsiLOPoniuu.  Hlllet. 
KtttlU. 

21534.  Pisuu  ABVBNGE.  Pleld  pea. 
Mattar. 

21585.     VioRA  CATJANo.  Catjang. 

Burbudi. 
21536.     VioNA  CATjAKO.  Catjang. 

Bvrbadt. 
21637.    VioNA  unouicuLATA.  Cowpea. 

Jhunga. 

21538.  ViONA  CATJANG  (7).  Catjang. 
Jhunga. 

21539.  ViQNA  CATJANO  (?).  Catjang. 
Khed  Jhunga. 

2154a    Panioum  fbdmbntaceum.  Millet. 

Sautan  or  Sanica. 
21642.     Sesbania  aegyptiaca. 

From  Sabaranpur,  India.    Presented  by  Mr.  J.  H.  Maiden,  director,  Botanic 
■  Gardens,  Sydney,  New  South  Wales,  through  Mr.  David  Falrcblld.    Re- 
ceived November  7,  1007. 
"Africa,  southern  Asia,  northern  and  emtral  Australia,  ranging  to  33°  north 
In  Afghanistan  and  33°  south  on  the  Darling  River,  ascending  to  4,000  feet 
In  the  Himalayas.    By  Australian  pasturallstB  called  '  pea  bush.'    The  foliage 
of  tblB  toll  perennial  herb  and  of  the  allied  annual  B.  brachycarpa  serves  as 
fodder,  which  cattle  are  ravenously  fond  of.    According  to  Mr.  T.  Oulllver, 
the  Rireen  pods,  as  well  as  the  seeds,  are  nutritious,  wlu>lesome,  and  of  pleasant 
taste."      (/■'.   ron   Mueller.) 

DigmzedbyGoOgle 
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21643  to  31545. 

Prom  Sfio  Paulo, 
November  5,  1& 

£1543.     Makihot  tniLisBiuA.  Bitter  cftssavft. 

"Manioc,  a  Brnzlllna  plant  growing  In  the  Temperate  Zone;  produces 
roots  2  to  3  feet  long.  3  to  4  Inches  in  diameter ;  used  exactly  as  Irish 
potatoes;  can  be  boiled,  bilked,  or  fried,  BDd  Is  of  very  One  flavor.  All 
the  alarch  made  dowu  In  (hut  country  Is  made  of  Manioc.  Tapioca  ts 
also  made  from  Manioc.  It  Is  planted  on  the  same  kind  of  soil  as  po- 
tatoes. Cot  every  stick  in  two  or  three  pieces,  6  or  S  Inches  long,  plant 
slanting  on  the  hill  about  3  or  4  feet  apart.  It  will  grow  7  to  10  feet 
high."     (Schalch.) 

21M4.      HAEMAKTHITB  MULTIFLOBVS.  Impeil&l  CTOWIl. 

"A  beautiful,  delicate  flower  growing  In  the  Temperate  Zone.  To  be 
planted  the  same  as  any  bulb.  Grows  very  easily  If  the  temperature  Is 
right."     (Schalch.) 

21545.     PieuM  sp.  Fetk. 

"  Crooked  pea  Is  the  name  given  In  83o  Paulo  for  this  kind  of  pea. 
It  is  a  very  tender,  strlnglees  variety,  and  can  be  cooked  with  the  itodn, 
for  it  is  very  sweet  anil  extremely  tender  and  makes  a  very  palatable 
dish.  It  Is  planted  the  same  as  any  pea  and  has  always  been  raised  In 
the  Temperate  Zone,"     (ScKatcIi.) 

21647.    Pyrcs  pollvebia. 


In  GartenQora,  of  Jannary  15,  11W5,  there  Is  an  article  entitled  "An  Account 
of  a  Supposed  Graft-Hyhrid  Between  the  Pear  and  the  Hawthorn,"  In  which  the 
author,  von  Jens  Holmboe,  gives  a  good  description  of  this  tree  and  attempts 
to  clear  up  the  mystery  of  Its  prohnhle  origin. 

The  tree  Is  located  In  the  Manor  of  Torp,  Parish  Borge.  In  Smaalenene,  be- 
tween the  towns  of  Fredrlkstad  and  Sarpsbors.  and  was  planted  some  time  In 
the  early  seventies  and  discovered  by  an  apothecary  late  in  the  eighties.  It  was 
grafted  on  C.  oxyacantha  but  has  characters  intermediate  between  those  of 
PyruB  and  Crataegus.  The  fruit  Is  small  and  pear  shaped,  but  red  like  that  of 
Crataegus.  The  taste  Is  Insipid  and  also  Intermediate  betwtvn  that  of  the  |ieiir 
and  the  hawthorn. 

To  the  author  it  seemed  that  this  curious  hybrid  resembled  In  most  of  Its 
characters  Pyrua  pollrrria  I..  (/'.  communit  I..XSor(jrig  aria  I'nintz),  and  he 
states  that  it  would  be  hard  to  separate  It  apeclQcally  from  that  species  (or 
hybrid)  on  niorphologicnl  characters  ouly. 

since  the  foliage  of  some  of  the  B<?edlingB  grown  from  the  "Torp"  tree  could 
hardly  be  distinguished  from  tlint  of  the  pear,  and  that  of  others  resembled  so 
closely  that  of  C.  moniigyna,  this  form  nileht  again  be  considered  a  hybrid 
between  P.  comntunl«  ami  sonic  species  of  Crataegus  and  the  api>enrance  of  two 
distinct  types  in  its  progeny  be  perfectly  natural.  But  hero,  too,  it  Is  men. 
tloned  that  Crataegus-IIke  foliage  Is  In  rare  cases  found  among  seedlings  of 
both  P.  commanit  and  P.  molun  and  also  that  no  Crataegus  grew  in  the  neigh- 
borhood which  might  have  taken  |mrt  In  the  cross-|K)lllnallon  of  the  flowers 
which  gave  rise  to  these  seedlings. 

Hence,  according  to  the  author,  there  are  but  two  altemntivesr  The  tree 
whose  hybrid  character  admits  of  no  doubt  Is  cither  the  rare  Pyran  pnUvcra, 
which  Is  not  found  anywhere  outside  of  the  Chrlatlania  Botanic  Gardens,  but 
found  Its  way  in  some  inexplicable  manner,  through  a  nursery  located  In 
farpsborg.  Into  this  garden;  that  the  Crataegus- 1  Ike  foliage  of  the  second 
hybrid  generation,  which  in  Norway  has  never  before  been  observed  in  P.  mm- 
,  tnnnit  and  Its  relatives.  Is  due  to  a  mutation ;  or  that  some  until  now  entirely 
nnknown  hybrid  of  /'.  comHiuttiiXCrntaegvi  sp.  e.visteil  In  this  same  nnrsery 
and  was  uuliitentiomiliy  grafteil  iijMin  the  Crntm-gvn  uxynrnntha  stock. 

In  concluding,  the  author  contends  that  It  would  require  an  extraordinary 
combtnatloo  of  circumstances  to  bring  either  of  these  alternatives  about  and 
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that  after  welsblu);  all  tbe  evldeoce,  both  fur  and  atcninst  them,  he,  perBonally, 
Ib  of  the  opinion  that  the  tree  tn  qnestlon  la  probably  a  graft-hybrid,  this  being 
the  easiest  way  to  explain  Its  orltcln.  since  bo  many  yeiirB  have  passed  slni'e  the 
graft  was  made.  (Abstracted  and  translated  from  the  Qerman  by  W.  Fischer.) 
"The  tree  (In  tbe  Botanic  Gardens  in  Cbristlanla)  from  which  these  fruits 
were  obtained  staiida  In  the  vicinity  of  several  varieties,  Crosa-fertillwition 
l8  thus  not  excluded."     (Wille.) 

21648.     Dendrocalahus  strictus.  Bamboo. 

From    Slbpur,  Calcutta.   India,     Presented  by  Mr.  A.  T.  Gage,   supertn- 

tendent.  Royal  Botanic  Garden,  throogb  Mr.  David  Falrchlld.    Received 

November  11,  3907. 

"A  very  useful  and  sti-ong  bamboo  of  India,  formerly  used  universally  for  ■ 

spear  staffs.     Tlie  plant  flowers  frequently  and  does  not  die  down  after  flower. 

Ing,  as  is  the  case  with  so  many  bamboos.     The  culms  are  mid  sometimes  to 

reach  a  height  of  100  feet   in  the  valleys  and  40  feet  on  the  hills."      {From 

Colonel  itunro't  ilonograph  of  the  Bambunaceac.) 

"  This  bamboo  is  common  fii  parts  of  the  province  of  Punjab,  India,  where 
the  climate  is  very  dry  in  summer  and  quite  cool  In  winter,  the  temperature 
occasionally  falling  below  freezing."     (FairchiH.) 

21661.     Citrus  nobilis.  Mandarin. 

From  Pret<)rla,  Transvaal,  Presented  by  Prof.  J,  Burtt  Davy,  botanist, 
Transvaal  Department  of  Agriculture.    Received  Xovemlier  IS,  1907. 

"Naartje.  This  la  a  kind  of  mandarin  which  to  my  mind  has  a  much  better 
flavor  than  tbe  ordinary  tangerine  of  the  Mediterranean;  the  fruit  is  largor 
and  the  skin  can  l>e  removed  quite  as  easily.  I  am  under  the  Impression  that 
It  comes  fairly  true  to  seed,  but  even  If  this  should  prove  not  to  be  the  case,  you 
may  And  the  stocks  of  some  use  and  the  drought  and  frost  resistance  of  the 
plant  may  render  It  useful  for  hybridizing  or  grafting  pur|K>Bes,"    (Daiy.) 

"The  naartje  has  been  produced  in  Ca|)e  Colony  for  the  last  two  hundred 
years  or  more.  It  Is  difficult  to  say  whence  It  came  originally,  but  more  than 
likely  from  the  Dutch  E^st  Indies.  I  do  not  know  of  any  orange  under  cul- 
tivation either  In  Florida  or  California  which  la  the  esact  counterpart  to  the 
fruit  which  we  grow  here. 

"We  liave  Introduced  most  of  the  varieties  grown  In  America,  and  np  to  the 
present  time  none  of  them,  with  the  exception  of  Satsuma,  have  shown  the 
same  hardiness  and  drought- resist  Ing  qualities  as  tlie  original  varieties  in 
Cape  Colony. 

"With  regard  to  their  resistant  powers  against  frost,  I  have  seen  old  trees 
which  have  stooii  13  degrees  of  frost  with  very  little  Injury  either  to  the  tree 
or  to  the  ero|).  and  1  consider  for  our  purposes  that  they  are  the  best  frulfa  of 
the  kind  which  we  can  grow  In  this  colony.  The  trees  as  seedlings  attain 
large  sizes— from  10  to  IS,  and  sometimes  20.  feet— and  they  bear  a  striking 
resemblance  to  an  ordinary  si'edlinR  orange  In  growth.  The  two  varieties  are 
named  locally  the  niatukill  and  (Iroenskil.  The  meaning  of  the  first  word  Is 
'flat  or  smooth  skin,'  and  It  appears  also  to  apply  to  the  shaije  of  tbe  frnlt. 
The  skin  of  this  variety  adheres  closely  to  the  acKmeuts,  and  there  (a  never  any 
of  the  puffiness  which  accompanies  so  many  varieties  of  mandarins;  although 
BO  closely  adhering,  It  cnn  be  easily  removed  with  the  thumb  and  Quger,  but 
It  is  not  exactly  what  one  would  call  a  '  kid-glove  '  orange. 

"The  word  Grornskil  means  green  skin,  and  tbe  fruit  of  this  variety  bears 
more  resemblance  to  the  Eniperor  mandarin  perhaps  than  to  most  others.  It 
hangs  for  a  long  time  on  the  trees  In  good  condition  and  Is  the  latest  ripening 
variety  we  have.  It  Is  also  more  hardy  than  the  Platskill."  (B,  A.  David. 
Transvaal  Dcpartmrnt  of  Agriculture.) 

21652  to  21667.     Dahlia  npp.  Dahlia. 

From  Mexico  City,  Mexico.    Collected  by  Prof.  C.  O.  Prlngle  on  Sierra  de  ' 
AJusco,  a  mountain  on  tbe  south  side  of  tbe  Valley  of  Mexico,  at  an  alti- 
liide  of  S..'iO0  fiH't.  by  rfMptcst  of  Mr.  Diivici  Falrchlld.    Received  Novem- 
ber IG  and  lil.  H»7. 
Seeds  and  plants  secured  for  hybridizing  purposes.  CiOOQ  Ic 
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21663  to  21667— Conti II uv<I. 

21552  and  21553.    Dahlia  coccikea.  Dahlia. 

I    brick    red." 

21554  and  21555.    Dahlia  MF.BrKii.  Dahlia. 

"ThiB  species  varies  In  color  fnmi  whlti*  lo  piirpllHli."     (,Pringle.) 
21556  and  21557.    Dahlia  vakiabilis.  Dahlia. 

"ThlB  speclefl  vurlea  in  color  from  Oeep  purple  to  yellow  with  light 
purple  tips."     iPringJr.) 

"The  last  three  species  were  found  growing  in  profuelon  on  a  lava 
Held."     (Pringlf.) 

■■  It  appears  aa  If  Dahlia  coccinca  and  Dahlia  mFrckil  bave  never  been 
Improved  by  crossing  or  even  crossed  on  olbcr  species."     (O.  W.  Oliver.) 

21658  to  21666.    Vigna  spp. 

From  Bultenzorg.  Java.    Presenti 
UardeoB.    Beceived  November,  1 
Tbe  Malay  names  and  descriptions  accompanied  the  seeds. 

21558.  VtOKA  SEsquiPEDALus. 
Katfang  pandjang.    Striped  seeds. 

21559.  ViOMA    SCSqUIPEDALUB. 

Eatjang  Dadap.     Uniform  seeds. 

21560.  VlORA    SGSqUIFGDALUS. 

Eatjang  Belacl.     Striped  seeds,  brown  colored. 

21561.  VioNA  BBsquiPEOALUS. 
Katjang  Dadap.     L'nirorni  iirown  seeds. 

21562.  VlOKA    SESqUIPEPALUB    (?). 

Katjang  Dadap.     Brown  Rt>eckled  seeds. 

21563.  VlONA    CATJAIfO. 

Eatjang  Raedji.    Brown  seeds. 

21564.  VlQNA    CATJANQ. 

Katjang  R-jedji.    Uniform  ilgbt  green  color. 

21565.  VlQNA   CATJAItO. 

Katjang  Landes. 


21566  and  21567.     Mocuna  spp. 


21566.  MucuNA  PBUBiENS.  Cow-itch  bean.  ' 

21567.  MucuNA  UEENS.  Horae-oyo  bean. 

21668  and  21568.     Viona  sesquipedalus  (?). 


21568.  Katjang  lielapt.     Brown  apecklenl  seeds. 

21569.  Katjang  Dadap.    Liifbt  speckled  seeds. 


D=ri:c.  ..Google 
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31670  and  21671.     RuBusKpp.  Baspl)eny. 

Prom  ShfiiiKhal.  Chimi,  Preseiitiil  l>y  Itev,  J,  M.  W.  Fumbani,  D,  D„  Chl- 
D«se  lYHct  Society.    Itwelvwl  Oct.  a3,  1907. 

21570. 

"Native  wild  black  raspberry  from  Mokunahan,  China."  IFamham.) 
31571. 

"  Seeda  of  a  wild  raspberry."     (Famham.) 

31672.     Jacquemontia  pentantha. 

From  Miami,  Fla.  Collected  b^  Mr.  P.  J.  Wester,  special  agent,  Snb- 
troplcat  Laboratory  and  Garden.  Received  Nov.  2S,  19<>7. 
"  Lab.  No.  SOO.  This  plant  Is  a  perennial  vine,  moderately  Tlgoroue.  and  Is 
native  to  the  Florida  Keys.  Tbe  leaves  are  dark  green,  tbe  flowers  bright  blue, 
attout  2  centimeters  in  diameter,  and  one  of  tbe  moat  dainty  flowers  I  have  ever 
seen.  One  to  four  flowers  at  a  time  open  on  the  cyme,  which  contains  several 
dozen  flower  buda.  Tbe  plant  IB  exci^edingly  Qorlferous.  and  I  am  sure  that, 
being  80  distinct  from  all  other  flowers  on  i-llmblng  plants.  It  will  prove  en  In- 
teresting acquisition  to  oraamental  climbers."     {Welter.) 

21673.    Anoka  sp. 

From  Toco,  Trinidad,  British  West  Indies.    Received  through  Mr.  O.  W. 
Barrett,  Port  of  Spain,  Trtnldud.  Nov.  ^.  1U07. 
"  Seeds    of   an    Anona    nearly    related    to    Anona    sgwimosa;    fair    fruit" 
(Barrett.) 

21674  to  21682. 

From  Alesandretta,  Turkey.    A  collection  of  seeds  of  leguminous  plants 
made  by  Mrs.  F.  A.  Shepard,  American  Medical  Iillsaion,  Alntab,  Turkey, 
at  the  request  of  Mr,  David  l<^irchlld.    Received  Oct.  18,  1907. 
"  The  following  are  seeds  of  plants  that  grow  on  our  arid  hills  and  that  the 
animals  eat  with  avidity."     (Shepard.) 

21574,  Mbdicaqo  tbibuloides.  21577.     Tbiooheixa  Radiata. 

21575.  Medjcaoo  lufulina.  21578.    Tbigonella  CRAsaiE>B8. 

21578.      M EDIC AGO  TUBEKCC LATA    (?).  21570.      TBIGOHELLA    UOItANTHA. 

''The  foliowing  seeds  I  found  at  a  village  near  the  Amanna  Mountains. 
These  are  used  as  fodder  by  the  villagers  in  that  region.  They  ore  dried 
for  tile  animals  for  winter,  and  the  peas  are  ground  up  and  fed  to  cattle." 
(Shepard.) 

215S0.    ViciA  sp.  21582.    Alicia  Bp. 

Yonja,  Pakla. 

91581.    ViciABp. 

KtMhne. 

21583.    CiTRTTs  LiMONUH.  Iiemoii. 

From  Riverside,  Cal.    Presented  by  Mr.  James  MHla,  saperlntendent.  Arling- 
ton Heights  Fruit  Company.     Received  November  25,  lUOT. 
Villa  Franca.    Tbe  above  cuttings  were  procured  for  Mr.  D.  W.  May,  Porto 
Rico  Agricultural  Experiment  Station,  Mayaguez.  Porto  Rico. 

21684  to  21593. 

From  Bodoe.  TromsoC,  Norway.  Received  from  Mr.  T-.  P.  Nllssen,  director 
of  the  agricultural  school  and  esi>erlment  station,  through  Prof,  N.  E. 
Hansen,  of  the  Agrlculturil  Exjwrimeiit  Stiitlou.  Brookings,  S.  Dak.,  as 
agricultural  explorer  for  the  Department  of  Agriculture,  November  23, 
1907. 
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815S4  to  £1591.    Bolanum  tubebosuu. 

Growu  at  tbe  agricultural  school  farm,  Bodoe. 
81684.    Flekket. 


S1585.    Flairhall. 
"(No. 

81S86.    Ruue. 


"(No,  284.)     Cultivated  for  ten  years  at  the  agrlcnltnral  school 
at  Bodoe  after  having  been  raised  for  many  yesra  in  Loedlngen. 
Originally  the  stock  came  from  Archangel,  on  the  Arctic  Ocean 
coast  of  European  Rusala."     (ifansen.) 
81587.     Swensfc. 

"(No.  286.)     Grown  for  als  years  on  the  agricultural  school 
farm  at  Bodoe,  after  having  been  cultivated  for  many  yeara  at 
Tana,  70°  25',  Swedish  l^pland."     {Hanteti.) 
81B8S.     Tana,  white. 

"(No.  286.)  Cultivated  for  six  yeara  at  the  asrlcnltnral  school 
at  Bodoe,  after  being  cultivated  many  years  in  Tana,  Swedish  Lap- 
land."    (Hanten.) 

81589.  Loeding. 

"(No.  287.)  Grown  for  a  succession  of  years  In  Loedtngen, 
northern  Norway."     {IIan»en.) 

81590.  Hoeyer. 

"(No.  288.)  Grown  for  a  snccemlon  of  years  In  Loedlngen, 
northern  Norway."     (flonten.) 

81591.  ScetMJt,  potato  seeds. 


81998  and  81S93.    Hoboruu  vulgabe. 
81598.     Flnne. 


21594  to  21698.     Citrus  s[>p. 


From  Glen  St.  Mary,  Pla.  Propagated  by  Mr.  G,  L.  Taber  for  distribution 
by  the  Office  of  Seed  and  Plant  Introduction.  Numbered  November  26, 
1907. 


21584.    CrrRDS  tbifoliata  X  attbartiuii.  Citranga, 

Savage.    (P.  B,  No.  779.)    Budded  on  trifoUata  Btoch. 

21695.    OiTBua  nobilib  X  AtraAnTicii. 

Thornton.    <P.  B.  No.  6.)    Budded  on  sour  stock. 


^dbyGoogle 
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81606.    CiTRua  nobujb  X  decuuana.  Tanselo- 

Bampion.     (P.  B.  No,  1316.)     Budded  on  rougb  lemon  etoclc. 
SI687.    CiTBoa  noBtUB  X  acbartiuu.  Tangerine  orange 

Trimble.    (P.  B.  No.  627.)    Bndded  on  roitgli  lemon  stock. 
21698.    CiTBnB  MOBiLis  X  ACRANTnTM.  Tan^rlue  orange. 

Wealuirt,    (P,  B.  No.  628.)    Budded  on  rouBb  lemon  stock. 

21699.    ViGNA  UNGmctTLATA.  Cowpea. 

From  Olar,  S.  C.  Received  from  Mr,  A.  W.  Brabham,  thront;h  Prof.  C.  V. 
Piper,  November  26,  1907. 
"Brabham.  A  variety  originated  by  A,  W,  Brabham,  Olar,  S.  C.,  which  ap- 
peared as  a  natural  hybrid  In  a  Held  planted  to  alternate  plants  of  Iron  and 
Whlppoorwlll.  The  spotted  seeds  are  quite  intermediate  between  the  Iron  and 
the  Whlppoorwlll.  The  plant  has  the  erert  habit  of  the  Whlppoorwlll,  holds  Its 
leaves  aatlafactorlly  as  the  Iron,  and  la  remarkably  prollSc."     iPiper.) 

21600  to  21606. 


91600.    PBABEOLns  » 

Math.    From  agricultural  station,  Dbulia. 
ai601.     Panicdu  fbuubntaceuu.  Hlllet. 

Banti.     From  agricultural  station,  Nadlad. 

21602.  TmNA  catjako.  Catjang. 
Chavali.    From  agricultural  station,  Nadlad. 

21603.  VioKA  CATJANo.  Catjang. 
Chola.     From  Eatargam  district,  Surat. 

S1604.     Panicuu  froubktacbdu.  Millet. 

Banti.     From  agricultural  station,  Surat 
2160S.     PiBuu  ABvansB.  Field  pea. 

Watana.    From  Walod  district.  Sunt. 

21606.     Anona  chebimoua,  Cherimoyer. 

From   Porticl.   Italy.     Presented  by   I>rof.  L.   Savastano,   Koyal    Scbool   of 

Agriculture,  through  Mr.  David  Falrchild.    Received  November  29,  1907. 

"Anona  cheHmoUa  Is  propagated  exclusively  by  seed  In  Calabria.     Varieties 

of  it  are  not  distinguished,  which  means  that  there  are  no  varieties."     {Bavag- 

21608.     Thebpesia  populnba. 


"A  tree  native  to  the  Florida  Keys.  It  Is  quite  attractive  on  account  ot 
Its  abundance  of  foliage,  and.  the  leaves  being  somewhat  thick  and  leathery. 
It  might  be  well  adapted  for  an  avenue  tree  In  cities.  The  flowers  very  closelv 
resemble  those  of  the  cotton  plant.  The  tree  Is  apparently  a  very  rapid  Krower 
and  seems  to  transplant  easily."     IWenter.)  *^      " 

The  same  as  No.  11T6S,  Inventory  No.  IL 
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21609.  Canavaij.v  kni^iformis.  Enife  bean. 

From  PIracicaba,    Brazil.    Tresentt^   by   Dr.  J.   WIIIIbdi  Hart,  director. 
Agricultural  t'Dliegf,  through  Prof.  C  V.  Piiwr.    Becelved  November  30, 
1907. 
A  busb  form, 

21610.  8E8BANIA    AEOYPTIACA. 

From  India.    Prewnted  by  Mr,  W.  B.  Quilfoyle.  Olrector.  Botanic  Ganlentt, 
Melbourne,  Anatralia.    Kecetved  December  2,  lOOT. 
(See  8.  P.  I.  No.  21542  for  description.) 

21611.  Flocama  pendula. 


"  Seeds  of  a  species  of  low-growlug  shrub  which  grows  on  the  slopes  of  ibe 
arid  hillsides  In  the  Canary  Islands.  It  has  a  most  beautiful  weepluR  habit, 
giving  the  plants  the  appearance  of  tiny  wee]>ing  willows,  not  over  2}  to  3 
feet  bigh.  This  would  be  very  beautiful  as  a  cover  for  dry  hllisldes  overliHilc- 
Ing  the  sea.  It  has  atreody  been  brought  Into  culture.  A^'ill  probably  with- 
stand severe  drought."      (Fairchild.) 

81612.       JtTGLANS  NIGRA  X  VEGIA.  Waluut. 

Presented  by  Mr.  J.  B.  Wagner.    Received  Decem- 

"Wagner'B  Giant  Hybrid.  Tbla  Is  a  cross  between  Kastem  Black  and  ifauta 
Barbara  Soft  Shell.  It  Is  now  about  20  Inches  in  illameter— 41  years  from 
seed — while  neither  of  Its  parents  at  same  age,  grown  withhi  TiO  feet  of  It 
under  same  conditions,  la  over  5  Inches  in  diameter.  This,  I  believe,  and  Bur- 
bank  says.  Is  the  most  rapid  growing  hardwood  tree  In  existence  aod  a  boon 
as  wood  and  lumber."     (Wagner.)     (See  also  Nos.  16261  and  21710.) 


21613.    MncDNA  fawcettii. 


21616  to  21638. 


21816.    DioscoBEA  sp.  Tam. 

From  Peking,  Chi-11,  China.  "(No.  741a.  Oct.22.l007.)  A  yam  grown 
extensively  in  northern  China,  the  roots  being  boiled  and  eaten;  some- 
times sugar  coated  and  sold  as  a  sweetmeat.  A  trifle  sharp  of  taste. 
Can  grow  In  rather  alkaline  soil,  but  loves  drainage  and  dee|)  soil;  some- 
times the  tubers  grow  to  be  4  faet  long."     {Meyer.) 

21617.  Cbionanthus  betusa  (1).  Cblnese  fringe  tree. 
From   Boshan,  Shantung,  China.     "(No.   740a,  Sept.  10,  1907.)     An 

oleaceous.  deciduous  tree  with  Rhatiinua-like  leaves  and  bearing  In  spring 
a  multitude  of  white,  fringed,  fragrant  flowers,  followed  In  the  fall  by 
masses  of  blue  berries,  looking  like  wild  gra|)eB.  Tills  tree  Is  used  by 
the  Chinese  to  graft  their  Olea  fragrant  upon.  Chinese  name  Pat  lou 
pi,"     (Meyer.) 

21618.  ZizTFHUs  SATivA.  Jujube. 
From  Laoling.  Shantung,  China.    "(No,  743a,  Sept.  30.  1907.)     This 

variety,  called  Chin  t:c  isao,  is  said  to  be  the  best  variety  for  the  so- 
called  honey  Jujube  manufacture.  It  is  a  remarkably  sweet  variety." 
(Meger.} 
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21619.  ZizvPHUs  SATivA.  JuJnlM. 
Fi-nm  Ilwei-golr,  Shantung,  China.    "(No.  744a,  Sept,  27,  1907.)     Thin 

variety  Ib  called  Yuen  ling  taao  or  Su  hsin  tsao.  The  fruits  are  being 
Steamed  and  effloked  and  sold  as  smohed  dates,  Ghee  taao."     (Meper.) 

21620.  BOSA    SANTHINA.  B09«. 

From  Shnahan,  ShantunK.  China.  "(No.  745a,  Anft.  23,  1W7.)  This 
beautiful  single  yellow  rose,  Roaa  aanthina,  growing  in  dry,  rocky  locali- 
ties and  mostly  in  sheltered  jiluces,  produces  masses  of  delicate  yellow 
flowers  In  early  summer.  Is  used  by  the  Chinese  as  a  graftlnf;  stock  for 
the  tea  varieties  of  roses."     (Meyer.) 

21621.  Bbassica  chinbnsib.  Chinese  turnip. 
Fmm   Wei-hsien.   Shantnng,   China.     "(No.   746a,   Aug.   20.   1907.)      A 

round,  white  turni|j;  Chinese  name  Vuen  man  ching.  Said  to  be  a 
superior  variety  of  turnip,  growing  well  In  Irrigated  soil  and  attaining 
Its  best  growth  when  the  cool  weather  starts:"     {Mei/er.) 

21622.  Bbassica  chinenbib.  Chinese  tnmlp. 
From  Wei-hsien,   Shantnng,   China.     "(No.   747a,  Ang.   20,   1007.)      A 

long,  white  turnip ;  Chinese  name  Chang  man  ching.  To  this  variety  the 
same  remarks  apply  as  to  the  preceding  number,  740a  (S.  P.  I.  No. 
21«21.)"     (Meyer.) 

21623.  Rafhakus  sativus.  Badish. 
From  Wei-hsien,  Shautung.  China.    "(No.  748a,  Aug.  20,  1907.)     Qreen 

tumlp-radlsh.  Chlaeee  name  Chang  lo  bo.  A  peculiar  variety  of  this 
group:  iys  excellent  stomachic  properties,  being  appetising  and  promot- 
ing digestion;  is  iilways  eaten  raw,  either  sliced  or  shredded.  It  loves 
a  deep,  well-drained  soil  and  must  not  lack  water  when  becoming  ma- 
ture;  otherwise  it  has  a  tendency  to  become  pungent."     (Mever.) 

21624.  BaAssiCA  ped-tbai.  Fe-tsal  cabbage. 
From   Wei-hsien,   Shantung,   Chins.      "(No.   749a,  Aug.   20,   19(*7.)      A 

large  variety  of  white  cubbage;  Chinese  name  Ta  pai  tsap.  It  requires 
a  rich,  well-drained  soli  and  an  abuudanee  of  water  during  the  whole 
period  of  growth ;  Rown  In  seed  beds  In  the  latter  half  of  June  or  In 
early  July,  and  planted  in  Its  i)ermaneDt  place  In  the  last  week  of  August 
or  In  the  early  days  of  September  at  distances  varying  from  IJ  to  2i 
feet,  according  to  richness  of  soil  and  hardiness  of  variety."     (J/pver.) 

21625.  Bbassica  pe-tsai.  Pe-tsat  cabbage. 
From  Yen-tchou-fii,  Shantung,  China.     "(No.  750a,  Sept  4.  1907.)     A 

white  cabbage:  Chinese  name  Ta  pat  t»ay  tnun.  A  very  large  variety 
of  the  (.-hinese  cabbage,  said  to  >av)w  uji  to  40  iKiunds  In  weight  and  to  he 
very  solid.  This  variety  is  largely  eiporte<i  to  the  south  of  China." 
(Meyer.) 

21626.  Bbassica  pe-tsai.  Pe-taal  cabbage. 
From   Tchang-tchou,    Chl-li,    China.    "(No.    751a,    Oct.    2,    1907.)     A 

large,  long-headed  variety  of  Clilnese  cabbage :  Chinese  name  Ta  pai  tgay. 
This  variety  is  somewbiit  loose  iu  Its  niuke-up,  hut  it  is  able  to  stand 
considerable  saline  mutter  In  the  soil.  One  excellent  feature  of  these 
cabbages  Is  that  they  are  far  easier  to  digest  than  our  varieties  and 
never  emit  unpleasant  odors  when  belitg  liolltnl.  As  they  also  withstand 
heat  and  dry  air  to  a  much  greater  degree  than  our  varieties,  they  will 
probably  grow  in  regions  of  the  United  States  where  ordinary  cabbages 
do  not  thrive."     (ileyer.) 

21627.  NtcoTiANA  TASACUU.  Tobacco. 
"(No.    7B2a,    Sept    4,    1007.) 
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from  here  to  dllferent  cfllcH  lii  Chliiu;  tiuH  rutber  xliurt,  tbougli  very 
broad,  lenveK;  nrwe  bent  on  well-dralueil.  Irrigated  salt  miUntaiida alkali 
remarkably  well.  It  may  be  a  icood  crop  for  tbe  Irrigated  valleys  of 
southern  Utah  and  New  Mexico."     (Meyer.) 

81628.    CiTCTJUie  SATivUB.  Cucumber. 

From  TchanK-tcbou,  Chl-11,  China.  "(No.  753a,  Oct.  2,  1007.)  Cbloese 
name  Whang  i/ua.  Is  grown  |[i  the  fleldit  aguliist  BurKliuui-Kteiii  tri>lll8eH. 
Wben  sown  In  Biicet^Bsion  produces  (.-nciimberB  until  tbe  frost  kills  them. 
Loves  a  well-drained  soil."     {Meyer.) 

216S9.    CmVLLVB  voloakis.  Watermelon. 

FroDi  Tai-an-fu,  ShantuuK.  Cbtna.  "(No.  75Ja.  Sept.  11,  ]M>7.)  A 
line  yellow-meated  variety  of  watermelon,  considered  by  tbe  Cblnese  far 
sui>erlor  to  tbe  red'Oieated  varieties.  Cblnew  imme  Huang  <1  qua." 
(iicKer.) 

SiesO.    CiTBCLLus  vuLOABiB.  Watermelon. 

From  Chlnan-(u,  Shantung,  Cblna.  "CSo.  755a,  Aug.  27,  1907.)  A 
wblte-meated  variety  of  watermelon,  conilUK  later  In  tbe  season  tban  tbe 
red  varieties,     it  Is,  however,  not  as  sweet  as  those."     {Meyer.) 

81631.     SoLAiTuu  MELonoEiTA.  Eggplant. 

From  Changbo.  ShantunR,  Cblna.  "(No.  750a,  Sept.  29,  11)07.)  A 
large-fruited  variety  of  etcgiilaut  of  a  pale  violet  color.  The  fruits  weigh 
as  omch  as  7  or  8  pounds  apiece,  wbllc  the  plant  can  resist  alknli  very 
well. 

"Tbe  Cblnese  pickte  these  fruits  In  brine  for  winter  use.  Cblnese 
name  Ta  cha  t»e."     {Meyer.) 

3163S.    Capsicum  ahmuum.  Pepper. 

From  Hslng-cbl,  Chl-ll,  China.  "(No.  757a.  Oct.  3,  1007.)  Chinese 
name  Teng  lung  ttiao.  ■  A  very  large  fruited  variety  of  Cblll  pepper, 
of  round  oblong  shape,  dark-red  color,  and  Juicy  but  pungent.  Wllb- 
atands  alkali  In  soil  quite  well."     (Meyer.) 

21633.    Mbdicaoo  bativa.  Alfalfa. 

From  iJioJlng,  SUantung,  China.  "(No.  7508.  Sept.  .SO,  1007.)  Chinese 
name  Mu  tu  Uun.  A  rather  Rbort-growlng  variety ;  said  to  draw  tbe 
alkali  away  from  tbe  litud;  highly  prised  as  a  cattle  and  mule  food; 
sometimes  used  as  a  cover  crop  In  Jujube  orchards;  j^nerally  left  to 
occupy  tbe  land  from  four  to  Ave  years.  The  Chinese  grow  Hlfnifn  only 
as  a  land  Improver,  not  directly  as  a  food  for  domestic  animals;  the 
moment  the  limd  Is  lit  again  for  food  cro|)S,  the  alfalfa  Is  dug  up," 
(if  ever.) 

31634.    ZoTBiA  PDNoBNa.  Korean  lawn  gras&. 

From  I^ushan  Mountains,  Shantung,  China.  "(No.  700a.  Aug.  2  and 
8,  1907.)  A  valuable  lawn  grasH,  sent  formerly  from  north  Korea  under 
Nob.  470a  and  471a  (8.  P.  I.  Nob.  1!M25  and  1!M2«).  See  remarks  wltb 
these  notes.  Tbls  grass  seems  to  do  better  In  tbe  elevated  altitudes  tban 
on  the  burning  plains,  as  It  aprnrently  likes  cool  nights."     (.l/ei/cr.) 

21635.     POLiAKriics  tubgboba.  Tuberose. 

From  Tientsin.  Chl-ll.  China.  "(No.  765a,  Oct.  7.  1907.)  A  red-flow- 
ered tuberose;  Chinese  name  Wan  hnian  yu.  It  seems  to  be  a  ]iale-red 
variety  of  tbe  lulwrose.  The  bnlbs  are  taken  up  in  the  early  part  of  Octo- 
ber, left  on  tbe  field  several  days  to  ripen  off  and  dry,  and  are  then  stored 
In  dry,  frostproof  storerooms."     (Meyer.) 

81636.      ASTBAQALaS  sp.  ( ?) 

Prom  Mong-tchnn,  Chl-ll.  China.  "(No.  758a,  Oct.  1,  190T.)  A  legu- 
minous plant;  Cblnese  name  Pou  tou  ehiang.    It  Is  grown  by  tbe  CU^ 
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Dese  aa  a  land  Improver  when  the  soil  Is  beavll;  charged  nitta  alkali, 
Krowlng  fmin  Bve  to  seven  years  on  the  land  before  It  In  fit  aeain  foi- 
sorgbum,  wbeat,  or  beans.  It  is  not  liked  by  cattle,  althooKb  It  Is  n<va- 
slonally  fed.  When  killed  by  tbe  front,  tbe  nteuis  lire  cut  ofT,  dried  and 
bunched,  and  utilized  ax  fuel.  It  In  nltto  twinietlnies  grown  In  jiear 
orcbardH  aa  a  cover  crop.  May  be  of  extrenie  vnlne  to  the  arid  alkaline 
reeiODB  of  the  United  Statea."     (J/<i/(t,) 

21637.     Anthistiria  ciliata. 

From  LunR-tuDR,  Sbantung,  China.  "(No.  763a.  Sept  25,  liM>7.)  A 
tatl-KTOivIng  grass,  covering  here  and  there  large  areas  nn  Chinese  burial 
grounds.  It  1h  carefully  cut  down  In  autumn,  bunched  up,  and  sold  for 
fuel ;  Is  probably  too  coarse  for  food,  but  nilgbt  be  grown  for  paper  man- 
ufacture In  arid  regions  of  the  United  States."    (ilci/er.) 

S1638.    AoBOPTBon  sp. 

From  Tsingtau,  Shantung,   Chtna.     "(No,  761a,  July  31.  1907.)     A 


81639.     Sfobobolt;b 

From  I^ushan  Mountains,  Shantung,  Cblaa.  "(No.  762a,  Aug.  3, 
1907.)  A  grass  growing  here  and  there  in  clumps  between  boulders  and 
along  trails."     (Ueycr.) 

21641  and  21642,     Phoenix  dactylifera.  Date. 

From  New  York,  N,  T,    Received  from  Hills  Brothers,  December  6,  1907. 

21641.  HaloKi   (?).    From  Bassorah,  Arabia. 

21642.  Fard.    Prom  Muscat,  Arabia, 

"  Thette  dates  were  used  by  HUIb  Brothers  In  tbe  manufacture  of  tbe  so-called 
stuffed  dates,  and  were  secured  for  the  purpose  of  originating  varieties  adapted 
to  the  Southwest."     {Patrchm.) 

21643.    Lagenaria  vuloabis.  Qourd. 


Pipe.  m}aba»h.     (Fur  description  see  S.  P.  I.  No.  10010.) 
21644  to  21666. 


21644.  CoLOCAaiA  sp. 

21645.  COLOCABIA    AltTiqUOBUM    EBCDLERTA. 

Salo-imo. 

21646.  CoLOCASiA  ANTiqtioRuu  crculenta. 
Yegu-imo. 

21647.  COLOCASIA    ANTIQUOBITM. 

Mizu-imo. 

21648.  COLOCAStA    AlfTIQUOBDM. 

Tono-imo. 
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S1650.     Saqittabia  c 

Kuu>ai. 
21061.     Sauittabia  bauittaefolia. 

Svtta  kumai. 

21692.      DlOSCOREA   JAPONICA  TUBBBOSA. 

Kaahiu-imo. 

21663.  DioscoBBA  sp. 

21664.  DioscoBEA  japonic  A. 
Jinenjo. 

21666.    DioscoBEA  jAPoniCA. 

Haga-imo. 
21666.    DioscoBiSA  japodica. 

Ichineit-imo. 


21667.     Ahtgdalcs  andersonii.  Wild  peach. 


"TbeBe  wetlB  I  splected  from  vlfjorona  nnd  large  Bhrubs  or  Bmall  trees  growing 
on  tile  west  Blile  of  Pyramid  Lake. 
"  EiLperiuieuta  wltb  tbese  sLould  t>i>  tn  develoii : 
"(I)  Ab  a  peach. 

"(2)  Ab  tin  almond  (tbe  keniel  Is  t|iilte  edible). 
"(3)  By  hybridization  with  both  the  above,  (1)  and  (2). 
"(4)  Aa  a  stock  for  (1)  and  (2)."     {MauKon.) 

21668.    Aralia  racemosa.  Spikenard. 


"Prefera  half  shade  In  moist  soli  along  roads  or  streams  In  forests;  is  seldom 
found  In  open  sltunllons.  It  renyUes  a  helRht  i)f  from  3  to  7i  feet.  The  roots 
are  perenulai.  but  the  stems  die  bacli  every  winter.  Decoctions  of  the  thick 
aromatic  bark  of  the  roots  with  sutror  are  used  as  a  catarrhal  remedy.  The 
bark  Is  gathered  late  In  the  autunm."     {Barrett.) 

"  This  si)ecles  being  closely  related  to  Aralia  cordala,  the  Jaiianeee  udo,  It 
seems  feasible  to  try  hybrids  Itetween  the  two  M|)e<'les  with  tlie  view  of  creating 
H  more  rapid  growing  form  of  the  Jaimnese  vcRotable."     (l-'alrchild.) 

'■A  hardy,  herijaceous  iterennial  herb,  3  to  6  feet  high,  with  n  laree  snd  thick, 
strongly  aromatic  root.  In  general  appearance  it  rather  closely  resembles  the 
Jaimnene  Araliit  mrdala.  except  that  the  leavea  nsnatly  have  three  leaflets 
Instead  of  five  and  the  leaflets  are  broader  In  projiortlon  to  their  length  and  less 
hairy."     (ir.  f.  Wight.) 

21668.    Cassia  hobi^sta. 

From  Blloxi,  Miss.  Presented  by  Mr.  8.  M.  Tracy,  throiifch  Prof,  C,  V. 
Pil»er.  Received  December  .1,  1907. 
"  This  le  common  In  central  Mississippi,  where  It  grows  iis  an  erect,  branch- 
ing annual,  3  to  5  feet  high.  It  Is  the  largest  and  most  vlgonms  growing  of  the 
'sensitive  plants,'  and  as  it  resecds  the  ground  freely  it  wilt  probably  l>e  of 
value  as  a  cover  and  restorative  crop  for  citrus  groves  and  other  flelds  where  n 
rank,  summer-growing  legume  Is  wanted.  Being  an  auunal,  it  can  I*  enidlcated 
easily  by  a  single  plowing  at  any  time  during  the  summer. 

"  Seed  may  be  sown  at  aay  time  from  December  to  February,  and  aeeds  no 
special  treatment"     (Tracy.) 
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21660  to  21662.    Tbifouuh  alexandrinvh. 

From  Cairo,  E^pt.     Received  from  Mr.  George  P.  Foaden,  Khedival  AgrU 
cultural  Soeietr,  December  10,  1907. 

21660.  iliucotcl.  21662.    Saiii, 

21661.  Fachl. 

21663  and  21664. 


21663.  EuTKEiiA  HEDEBAxroLiA.  Dry-land  wasabL 
Titri-traaaM. 

See  No.  10570.  Inventory  No.  11,  for  description. 

21664.  DlOSCOREA  Bp. 

21666.     Mucusa  sp. 

Received  tbrough  Mr.  O.  W.  Barrett, 


21667  to  21683. 

From  Ictaang,  Hupeb.  Cblna.  Collected  by  Mr.  E.  H.  WllsoQ,  of  tbe  Ar- 
nold Arboretum,  Jamaica  Plain,  Alass.,  tn  cooperatiou  witb  tble  Depart- 
ment.   Becelved  In  November  and  Deceuiber,  1907. 

81667.    TBincuu  vuloabe.  Wlient 

"(No.  207.)  Ugao  mesh.  The  hairy  red  wbeat,  said  to.  be  swned; 
Bown  nintb  to  eleventb  moon;  ripe  fourtb  to  flfth  moon.  Cnltlvated  at 
Ichang  and  In  tbe  mouutains.     Uaed  for  making  flour."     (\F{l«on.) 

21668.    Triticuu  vuloare.  Wheat. 

"(No.  20R.)  n»ao  mesh.  Smooth  white  wheat,  said  to  be  wltbont 
awuB;  sown  tenth  miKin  (November)  ;  riiH'  fourth  and  Qfth  moons  (May 
and  early  June).  Cuitlvntetl  at  Icbang  and  In  the  mountains.  Used  for 
making  Hour.  Tbls  la  considered  tbe  best  wheat  in  this  region." 
iWilgon.) 

21666.    HoRDEUu  vuLOABE  nuDuu.  Hnll-less  barley. 

"(No.  20».)  He  mesh.  Sown  ninth  moon  (October):  ripe  fourth  to 
fifth  moons.  Ciillivated  in  tbe  mountain  regions.  Not  used  for  making 
flour,  but  ground  Into  coarse  meal  and  made  Into  cakes."     (H'i(«oit.) 

21670.  HoBDEUu  vuLOABE  NUDUM.  Hnll-loBe  bftilcy. 
"(No.  210.)     He  mmh.     Sown  ninth  nioon  :  rl|)e  fourth  and  flfth  mooDS. 

Cultivated  around  Icbang  and  in  the  mountain  region.    Used  In  the  same 
way  aa  No.  209  (8.  P.  I.  No.  21668)."     {Wiimn.) 

21671.  HoBDEUU  vuLGABE.  BbtI«7. 
"(No.  211.)     Fa  inenk.     Sown  ninth  moon:  rl|ie  fonrth  to  fifth  moons. 

Cultivated  around  Icbang  and  In  Ibe  mountains.    Used  mainly  by  iieaa- 
anta."     (Wilson.) 

21672.  AVENA   BATIVA.  Oftt. 

"(No.  212.)  Yen  mesh.  Sown  eleventb  moon  (December)  j  ripe  fourth 
and  fifth  moons.  A  monntnin  crop:  i-ntHi  nfter  the  manner  of  porridgt-; 
also  used  for  feeding  homes,"     (iva^tm.) 

"A  bull-leas  variety."     (Corieton.) 
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31667  to  21683— Continued. 

21673.  Faoopybuu  ap.  Buckwheat. 
"(No.  218,  Oct  4,  190T.)     Ku  ch'ao,    A  green  buckvheat  wblcb  grows 

2}  to  4  feet  blgb;  UHed  for  making  cnkes.  Thin  buckwbeat  U  an  Impor- 
tant crop  In  the  higher  mountains  (5,000  to  8.000  feet),  where  It  Is  cul- 
tivated during  the  summer  moiitha ;  In  Ibe  YangtEe  Vatlcy  and  In  tbe 
mountains  up  to  3,000  feet.  It  Is  sown  In  the  twelfth  moon  (January) 
and  reaped  In  tbe  fourth  and  tlfth  moons.  In  tbe  nelfchborbood  of  Ichang 
11  is  often  cultivated  as  a  catcb  crop  in  tbe  early  ontumn."  {Wilgon.) 
"  Translated  the  word  '  Ku  ch'ao '  meaiis  '  early  sown."  "     (Carlefon.) 

21674.  F>ooPTBuu  sp.  Buckwheat. 
"(No.  214.)     Hwa  ch'ao.    A  red  buckwheat  which  grows  1  to  2  feet 

high;  used  for  making  cakes.  Fields  of  this  pink  buckwheat  scattered 
over  tbe  mountain  sides  constitute  when  In  flower  one  of  the  prettiest 
sights  imaginable."     {Witeon.) 

"Tbe  word  'Hwa  ch'ao'  means  'late  sown.'"  (Carlcton.)  (For  fur- 
ther description,  see  R.  P.  1.  No.  21673.) 

21675.  Buses    INNOMINATUB. 

"(No.  02.)  Sweet  or  semlaweet  bramble,  4  to  12  feet.  Rtems  not  very 
prickly,  clothed  with  short,  soft  pubesceni^.  LeaTM  3  to  5  foliate,  termi- 
nal leaflet  often  trllobed:  nnder  side  imle  and  clothed  with  short,  soft 
pubescence.  C'niyx  glandular  or  glandular.  Fruit  paniculate,  red.  of 
good  size  and  flue  flavor;  panicle  often  a  foot  long.  Common  In  thickets 
up  to  4,000  feet  everywhere  In  western  Hupeb.  In  fnilt  very  ornamental 
and  should.  I  tblak,  prove  a  useful  plant  to  the  breeder  on  account  of  Its 
immense  iianlcles.  It  is  the  same  as  Rubus  kunlzeanut,  Hemsl." 
I  wagon.) 

21676.  AnOBOPooON  SOBOHru.  Sorghum. 
"(No.  260.)    A  cereal  growing  6  to  12  feet  high.    Pellicles  reddlsb  black. 

Cultivated  In  valleys  and  low  hills  to  the  south  of  Ichang."     (WUson.) 

216'77.    Andbopoqon  sobohuu.  Sorg'hom. 

"(No.  260a.)     A  cereal  growing  6  to  12  feet  high,     relllcles  black  or 

nearly  so.  Commonly  cultivated  In  the  valleys  around  Ichang."  {Wilton.) 

21678.    Ahdbopogon  sosoHtrM.  SoTEhum. 

"(No.  202.)  A  cereal  growing  8  to  12  feet  high,  relllcles  dull  red  or 
reddish  chestnut.  Widely  cultivated  on  the  alluvial  flats  between  Shasi 
and  Tochow,  and  more  especially  around  Sfaasl.  It  was  from  the  last- 
named  place  thiit  the  seeds  were  obtained. 

"  In  this  |)art  of  the  Yangtze  Valley  the  sole  use  of  sorghum  (kao-Uang) 
Is  for  making  wine  and  spirits.  I  can  find  no  record  of  Its  being  used  for 
food  even  by  the  peasants."    (Wilson.) 

81679.    LiGUSTicuu  sp.  (7) 

"<No.  262.)  Til  hoa.  Herb  3  to  5  feet  high.  Flowers  white,  In  large 
corymbs.  Commonly  cultivated  in  the  mountnlns  of  western  Hupeh  above 
4,000  feet.  Hoots  used  In  medicine;  said  to  iKissess  stomachic,  tonic,  car- 
minative, expectorant,  and  lenitive  properties."     (WiUon.) 

21680.    LravBTicrM  sp.  (?) 

"(So.  262a.)  Tu  hoa.  Similar  to  No.  262  (S.  P.  I.  No.  21679)  but  with 
much  smaller  corymbs  and  In  all  probability  a  different  species.  Its 
properties  are  tbe  same,  and  I  can  not  And  that  any  distinction  Is  made 
in  the  drug  shops  here. 

"Tbe  Imperial  maritime  customs  valuation  of  Tu  hoa  Is  700  balkwna 
taelB  iier  picul.  I,arge  quantities  are  exported  down  tbe  river  from 
Ichang."     (Wilson.) 
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21967  to  ai683~Continued. 

!il661.      CODONOPSIS   TANG8HKN, 

"(No.  2B»,  Oct.  31,  1907.)  T'ang  then,  bastard  ginsMg.  A  climbing 
herb,  3  to  B  feet,  with  bluish  purijle  flowers,  grecoleb  without;  very 
'  abundant  in  the  margins  of  thickets  (sometimes  cultivated  also),  4,000 
to  7,(MXI  feet.  Itoots  supposed  to  possess  valuable  tonic  properties.  Also 
considered  u  niMd  aphrodisiac.  For  full  details  see  Kew  Bulletin  No.  1, 
1907. 

"  Vast  quantities  are  exports  from  Icliang  In  three  grades,  valued, 
respectively,  by  the  Imperial  maritime  customs  at  20,  15,  and  10  halknan 
taels."    (B'(?«on,) 

S168Z.    Rhus  vebnicifbba.  '    IiBcquer  tree. 

"(No.  123.  Sept.  4.  1907.)  A  tree  25  to  40  feet  high,  cultivated  around 
the  margins  of  fields  between  3,000  and  7,600  feet  and  in  wild  woods 
above  4,000  feet.  Branches  more  or  less  wiiorled,  ascending  nt  an  angle 
of  at)out  45°.  Leaves  un  pari  pinnate,  five  to  many  foliate,  1  foot  to  2i 
feet  long,  clustered  at  the  ends  of  the  branches,  ('lowers  small;  greenish 
white,  borne  in  large,  asillary  panicles.  Fruit  small,  flattened,  straw 
colored. 

'•Rhus  femidfera,  the  Che  sfiu  of  the  Chinese,  is  the  source  of  the 
well-known  '  Ningpo '  vnrnUb,  at  least  that  of  central  and  western  China. 
What  the  '  Ningpo '  plant  may  be  Is  n  matter  of  doubt,  since  no  specimens 
have  ever  been  collected  there.  It  is,  however,  more  than  likely  that 
'  NIngiK) '  Is  merely  a  trade  name  ndopled  by  fruit  (trowers  in  China  to 
signify  this  partlcnlar  vamlsh.  Throughout  the  mountains  south  of 
Hupeh  the  trees  are  multitudinous,  and  enormous  quantltlea  of  varnish 
are  obtained  and  cx|>orted  to  all  parts  of  China. 

"The  frees  are  first  cut  when  about  6  Inches  In  dtiimeter;  If  too  young 
the  cutting  kills.  The  average  age  of  the  trees  Is  said  to  be  above  80 
years.  The  wood  ia  useless  save  for  fuel.  In  the  woods  the  trees  natur- 
ally grow  taller  than  In  the  open.  The  tree  is  the  property  of  the  owner 
of  the  land,  not  of  the  tenant,  and  the  varnish  belonKS  to  the  former. 

"  Cutting  the  trees  commences  at  the  lower  altitudes  about  the  20tb  of 
the  flftb  moon,  but  Is  general  during  tlie  sixth  moon.  This  is  the  tlnie 
when  the  flowers  are  Just  opening.  Oblique  Incisions  4  to  12  inches  long 
and  one-half  inch  to  1  Inch  wide  are  made  In  the  trunk  and  main  branches 
In  the  early  morning  and  the  vamlsh  collected  In  bamboo  tubs,  shells, 
broken  basins,  etc..  In  the  evening.  These  incisions  are  niore  or  les.s 
spirally  arranged  along  the  stems.  The  varnish  exudes  for  7  days  and 
then  a  thin  slice  of  bark  Is  cut  away  from  the  edge  of  the  original  Inci- 
sion. This  ia  reiwafed  seven  times,  the  whole  operation  of  collecting  the 
vamlsh  lasting  about  50  days.  The  vamlsh  when  It  first  exudes  Is  whit- 
ish, but  quickly  tiecomes  dark  almond  on  exposure  to  the  air.  A  large 
tree  yields  5  to  7  catties  (Si  to  fli  pounds).  This  varnish  la  fit  for  use 
as  soon  as  It  is  gathered,  but  there  are  several  grades  on  the  market,  and 
it  Is  pi<obable  that  It  subsequently  undergoes  some  kind  of  preimration, 

"  The  fruits  when  ground  up,  steamed,  and  subndtted  to  pressure  yield 
ail  oil  used  for  cnlinury  purposes,  but  more  so  for  candle  making.    This 
oil  Is  more  abundant  in  the  pericarp  than  in  the  seed."    (Wilson.) 
21683.    Ancki-ica  sp.  ( ?) 

"(No.  201,  Oct.  9,  1907.)  Taiiff  kiici.  An  umbel  1  if eroiis  herb  2  to  3  feet 
high,  with  flue  dissected  decomjjound  leaves,  white  flowers,  and  some 
short,  thickened  roots.  Thisi  medicine  is  plentifully  cultivated  In  the 
mountains  of  western  Szechuan  above  5,000  feet  and  more  sparingly  in 
the  mountains  of  Hupeh  around  6.500  feet.  It  requires  deep  rich  loam 
and  a  good  supply  of  manure — pig  dung  by  preference.  So  far  wild  speci- 
mens are  unknown.  , 

•*  This  medicine  is  In  great  request  among  the  Chinese,  especially  in  tie 
more  southern  parts  of  the  Empire,  It  Is  said  to  iwsBesB  valuable  but 
mild  tonic  pritiHjrties. 

"At  Ichang  the  customs'  valuation  Is  15  halkwan  taels  per  picul,  first 
class;  9  halkwan  taels,  second  class,  I^rge  quantities  are  exported  from 
here.  I  am  mil  at  all  »i<re  of  the  generic  name,  and  it  may  be  a  Liffv- 
ticum."     iWtlaon.) 
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21684.    Zea  mays.  Com. 

From  I-lnw,  Peru,    Prenented  by  Mr.  T.  F.  Sedgwick,  director,  Estadon 

Experimental,   tbrough   Mr.    Darld    Falrcblld.    Received  Deciember  12, 

1907. 

"A  red  com  used  to  make  tbe  national  fennented  drink,  '  red  chicha.'    The 

common  corn  la  used  for  ctilcha  as  well,  but  tbe  color  Is  atwut  like  tbet  of 

fermented  cane  Jiilce.    The  coloring  matter  In  the  red  cblcba  Is  obtained  cblefly 

from  tbe  cob.    This  red  chlcba  is  greatly  liked  b;  tbe  natives  and  Is  sold  at 

most  fiestas  by  tbe  laboring  classes.    I  ba.ve  never  beard  of  Its  being  used  for 

coloring  wine,  but  it  is  used  In  coloring  gelatine."     iSeifftOick.) 

21688.     Capsicum  anncum.  Pepper. 

From  Cblco,  Cal.  Collected  In  Mexico  and  presented  by  Mr.  Edward  H. 
Ehrbom,  First  Deputy  Commissioner  of  Horticulture,  San  Francisco,  Cal. 
Crown  at  tbe  Plant  Introduction  Garden,  season  of  1907.  Becelved 
December  7,  1!>07. 

21688.    CiTBi'8  AURANTiuM.  Orange. 


Pricocc  de  KabyUi: 
21691  to  21693.    Cucdrbita  helanosperha.       Ecuador  melon. 
From  Quito.  Ecuador.    Preaented  by  Mr.  S.  Ordonea  M.    Becelved  Decem- 
ber 14,  1907. 

21691.  t^ng  green  abell.  21693.   Oreea  Bbell,  striped  white. 

21692.  Wblte  sbelt.  (For  description  see Na  18328.) 

21696  to  21697.    Cynara  scoltuus.  Artichoke. 

From  Milan,  Italy.     Received  from  Prateltl  Ingegnoll,  December  10,  1907. 

21695.  Oroste  Italia.  21697.    8ema  Spine  di  Vcnexia. 

21696.  Violeito  tfi  Provenza. 


21699.     Persea  gratissiha. 


21700  to  21702. 


81700.    Chlobib  viboata. 

Prom  Tong-kwan-tun,  Chl-II.  "(No.  7e4a,  Oct  3,  1907.)  A  Iwd  grass. 
Chinese  name  Lu  pu  lujt.  Tbis  annual  grass  overruns  whole  fields  and 
is  a  great  weed,  but  It  resists  alkali  to  n  most  remarkable  degree  and  Is 
eaten  by  all  domestic  animals.  Overruns  even  alfalfa  fields.  For  trial, 
without  taking  responsibility,  upon  myself."     (Jfeyer.) 

21701.    CucDuiB  MELo.  Uuskmelon. 


21702.     Stachys  afpinis.  CrosDe. 


From  Peking,  Cbl-ll.    "(No.  23.  Nov.  .">,  ]!)07.)     ChliieM  name  Kan  lo; 
used  as  api>etlzers  by  tbe  better  classes  of  Cblnese.    They  pichle  them 
In  brine  and  serve  them  as  they  are.     Foreigners  stew  them  and  eat 
them  with  a  milk  sauce.  Just  like  Jerusalem  artichokes,"     (MfifKr.) 
470*8— Bui.  182—08 12  C.t>Oglc 
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21703.     Phoenix  dactyufbra.  Sate. 

From  New  Tork,  N.  T.    Received  from  Meeara.  Reles  ft  Brady,  349  Green- 
wich street,  December  20,  1907. 
Fard. — Seed  of  this  variety  secured  tor  propagation  In  seedling  date  orchards. 

21704  and  21706.  Pbybaus  spp. 


S1704.     PHTSALia  FBAHCBm.  CMaese  lantern  plant. 

V  fomid  to  be  an  edible 

21705.     Pbysaus  pebdviana. 

"  The  variety  which  is  moet  lately  grown  here."     {Davis.) 

21706.    HABFEFHrLLUH  CAFF6DH.  KaflT  plum. 

From  Cape  Town,  Cape  of  Good  Hope,  South  Africa.  Received  from  Mr. 
Cbftrles  P.  Louosbury,  entomologist.  Department  it  Agriculture,  Decem- 
ber 24,  1907. 

"  This  tree  has  shown  itself  to  be  a  promising  shade  tree  in  southern 
California."  (PairchUd.)  (For  description  see  No.  9616,  Inventory 
No.  8.) 

S1707  to  21708. 

From  district  Amraotl,  Berars,  India.  Presented  by  Mr.  Anant  Sltaram 
Dhavale,  Nlmboll,  Post  Hangrul-Dfaarate,  through  Prof,  a  V.  Piper. 
Received  December  27,  19*7 

21707.    Sbsauum  isaicvu. 


£1708.     Phasbolcs  badiatub.  Uai:«  bean. 

"VrU.     An  autumn  crop,  the  most  leguminous  one  and  the  one  most 
generally  plowed  In  for  alt  the  cold-weather  crops,"     (DAavole.) 

S1709.    PisuM  ABVENSE.  Field  pea. 


81710.       JUGLANS  MORA  X  HEGIA. 


"Juglana  vUmorlniana  Carr,  These  nuts  are  rare,  of  course,  as  in  all  hybrlda. 
and  one  big  tree  nearly  100  years  old  bears  only  12  to  20  every  year.  Strange 
to  say,  one  hybrid  breeds  true.  In  some  hundred  seedlings  made  In  the  last 
years,  I  have  noticed  only  two  or  three  that  are  not  true."     {YUmorin.) 

(See  also  Nos.  192G1  and  21612;  also  Garden  aud  Forest,  Vol.  IV,  p.  51,  1891.) 

21711  to  21716. 

From  Bodoe,  Tromso§,  Norway.  Received  from  Mr.  L.  P.  Nllssen,  director 
of  the  agricultural  ecbool  and  experiment  station,  through  Prof,  N.  E. 
Hansen,  of  the  Agricultural  Experiment  Station,  Brooblngs,  S.  Dab.,  as 
agricultural  explorer  for  the  Department  of  Agriculture  in  1906.  Num- 
bered December,  1907. 
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21711  to  2 17 IB— Continued. 

21711.    HoBDBUU  vuLOABB.  Barley. 

"(No.  277.)  A  barley  from  Ofoton,  68'  20',  north  of  the  Arctic  Circle 
to  Norway.  from_the  iTinermost  point  of  a.  deep  fjord,  or  arm  of  the  sea, 
a  few  meters  above  sea  level,  on  sandy  soli ;  severe  winter,  cold,  but 
usually  with  Bdow.  This  1b  originally  from  Lyngen  In  Tronisoe  Amt  or 
province;  Id  a  deep  fjord.  69"  17'  N.  lat,  and  cultivated  flfteen  years 
In  successloD  at  Elvcgaard,  a  farm  belonging  to  8.  Mosltng,  where  It 
has  ripened  every  year.  The  present  sample  raised  by  8.  Mosltng,  of 
Elvegaard,  at  Ofoton."     {Baiuen.} 

8171S.    AvEHA  SATivA.  Oat 


21713.  HOBDB0H  VDuiAaiL  Barley. 
"(No.  279.)     Sample  of  barley  from  Hans  Olsen  Mlsraer,  In  Sfcjaer- 

stad,  in  67°  7'  latitude  In  northern  Norway,  In  a  deep  fjord,  where  the 
winter  Is  uniformly  cold  and  the  summer  often  oppressively  warm; 
sandy  soil.  This  sample  was  cultivated  for  a  number  of  years  In  succes- 
sion in  the  same  place.  Sowing  season  about  May  20;  harvest  August 
24."     {Hansen.) 

21714.  Secale  cbbbalb.  Bye. 


2171S.    Secalb  cbreale.  Bye. 

"(No.  281,)  Winter  rye  from  Amoldus  Mo,  Bodln;  67*  19'  latitude, 
northern  Norway,  a  locality  on  the  Beacoaet,  where  the  fields  often  lie 
bare  In  winter.  This  sample  was  cultivated  over  fifty  years  on  the  same 
place."     iSatuen.) 

21716  to  21730. 

From  Tashkent,  Turltestan,  Rassian  Central  Asia.  Received  from  Mr. 
Richard  Schroeder,  director  of  the  experiment  station,  through  Prof, 
N.  Si.  Hansen,  of  the  Agricultural  Experiment  Station,  Broolilngs,  8.  Dale., 
as  agricultural  explorer  for  the  Department  of  Agriculture  In  1906. 
Numbered  December,  1907. 

81716.    QoBSTFiuu  HiasuTuif.  Cotton. 

"Bokhara.  (No,  292.)  From  the  bazaar  at  Taahltent,  Turkestan." 
(Hansen.) 

21717.    Malub  uALua.  Apple. 

"Kisul  alma.  (No,  283,)  From  Samarcand,  Russian  Turliestaa." 
(Hansen.) 


81718,    Beta  vulqaris. 


81719.    CucDiiis  sATivus,  Cucumber. 

295.)     From     Tasblient.     Russian     Turhestan." 

21780.    Fahicvu  uiliaceum.  Broom  com  millet. 

From    Tashkent,    Russian    Turkestan.     A 

81781.    Pbunus  sp.  Cfaerry. 

From  Tashlient,  Russian  Turkestan.     A 
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21716  to  21730— Continued. 

21722.  Pahiccm  miliaceom, 
"Bulbttl-kunak.     (No.  2»8.)     Froa 

keBtuD.    A  red  mfUet."     (Hanten.) 

21723.  Pbuhus  8p. 
"Kara-alkhor.     (No.  289.)     Frmi 

uatlve   plum."     (Hansen.) 

21724.  Panicttm  miuaceuu. 


Broom  com  millet 
Moba,  via  Taebkeut,  Russlau  Tur- 

Plum. 
TuBbkent,  Ruselau  Turkestan.     A 


21725.  FiBTACHiA  ep. 

"Pandi-ptla.     No.  301^)      Frimi  Ihe  bn 
ketitan.    Seeds  of  8  native  iiietache  iial.' 

21726.  Zea  mats. 


Pistache. 
lur  lit  Tasbkent,  Ituaslan  Tur- 
IHanst-'H.) 

Uaiee. 
A  hybrid 


21727.    Fbunvb  sp. 

From  tbe  bazaar  &t  Bolduira.  Ruselan  Torkeetnu. 
of  the  native  cherry."     (Hansen.) 

2172a     Pruhub  I 


Cheiry. 
"(No.  303.)     Seeds 


Apricot. 
Seeds  of 


21729.    AHPBOPOGon  soBcHui 


21730.    Cucuuis  i 


Hiiskmelon. 

"Batttoaldy.  (No.  306.)  Krom  Ibc  bazaar  at  Taabkent.  Russian 
Turkestan.  Seed  of  nndve  miiskmelon.  Tbe  present  sample  Is  dried  In 
tbe  fleeb.  Tbe  natives  claim  tbia  Is  tbe  only  tv-iy  tbese  muskmelons. 
wblcb  ripen  during  tbe  winter  like  winter  apples,  should  be  k^L" 
(Hansen.) 


^dbyGoogle 
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Abies  8ibirioa.2032O. 
Abatilon  avicennae,  200SS,  20060. 
Acacia  t^venia,  19111. 
AcanthopaniM!  rieinifolium.  20312. 

»e»»iliftorum,     194  70, 
20104,  20308. 
Acer   Bp..   19411.   20150.   201C2.   20153, 
202ea,  20207,  20301. 
pinnala.  20149, 20101, 20294. 
mono,  20208. 
palmalum,  20295. 
tfomentogum,  201299.  20300. 
Actaea  Bp.,  20178.  20358. 
Actinidia     kolomikla.     19479,     1952». 

20167,  20360. 
Adiumla  ap.,  20182. 
Aegle  marmelot,  19367. 
Alzelia  rhombotdea,  19215. 
Agave  sp.,  20453. 

rigida  elongata.  20880. 
Agropvron    sp.,    20207,    20215,    20623, 
21638. 
crislatum.    1953l(,    206ir), 
20687.    20688,    20690    to 
20092,  20760. 
cylindricum.  20026,  20680. 
dasyanthum.  20614. 
deiertorum,     1!>53  7     to 

19541,  20622.  20763. 
eloHoattttn,  20635. 
intermedium.  ■20630. 
repena.  10543.  20741. 
aibiricum.    20223,    20616, 

20632,  20637. 
trllicetim,  19542. 
Affrottia  alba,  20^0. 
AibiSiia  fumnsgin.  19404. 
Aleurilet  rordata.  21012. 

/ordli,  21013. 
Alfalfa  (China).  21232.  21633. 
(Korea).  20023. 
(Mancburla).  20125. 
(Norway).  20775. 
(Peru),  lil240. 
(RusRla).  20711. 
Turkestnn.  19972  to  19976. 
(Turkey),  19822. 
See  also  Medicago  spp. 
AUium  npa,  20054,  20913. 
/fxtatf/gum,  19770. 
sativum.  SflXa. 
Allspice,     See  Pimenta  offlcinalig. 
Alnui  sp.,  20147,  20148. 


Aliiragia  cucuHata.  21307  to  21360. 

mactvrhiM,  2KHU.  20950. 

Alopecurus  nigricans,  20052,  20553. 

pratensis,     20561,     20K4, 

20787. 
rulhenicita,  20662. 
Althaea  rosea,  20166. 
Atnaranthtta  sp..  20169  to  20161. 
Amelanchier  ap..  20136. 
Anuirpka  ap..  20095. 
Ampetopsis  Iricuapidata,  19401. 
Amphicarpaea  cdgwnrlkH,  20386. 
Amygdalus  andersonii.  21657. 
davidiana.  21227. 
peraica.  19842,  20239.  20283 
to  20286. 
laeiAs.  20282. 
Androci/mbium  melanlhioidea.  21223. 
AndTopogon  sp.,  20395.  21488. 
afflnia.  21320. 
auatraUn,  21346. 
bombifCJRU*.  19252. 
eHnikoidea.  19254. 
halepensia,  19162. 
(n/rrmpriius.  21330. 
pprluKus.  21331. 
ru/«s,  19485. 

(or^AMDi,   19107   to  19110, 
19187.       10213,      19214. 
10017,       19518.       19696. 
19696.    19737    to   19775. 
19924    to   19930.    20612, 
20620.       20021,       20620, 
20627,       20702,      20706. 
20710.      20873,      20981, 
20982.      21077.      21078. 
21676  to  21078,  2172». 
Anemone  ep.,  20164. 
Angelica  sp..  21683. 
Anona  ep..  21257,  21573. 

cherimolia,     19853     to     1985C. 
19898,    19001,    19904,    10905, 
21058,  21226,  21606. 
Anthiattrta  ciliata.  19246,  21637. 

imberbia.  21497. 
Antkvllis  vulneraria.  20555. 
Anftgonort  Icptopus,  19019. 
Apiam  graveolens,  19277. 
Apple    (.Mauehurla).   20230,   20276  to 
20280. 
SIherlH).  19603. 


(Turkexian),  21717." 
See  Qiao  MalM  malua. 
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Aiirlcot  (Manchuria),  3M89,  20067  to 
20072. 
(TurkeBtaii).  2172R. 
Hee  also  Prunua  armeniaca. 
Aquilegia  sp.,  20174. 
AracHu  hypogaea,  211&8. 
AraJia  sp..  20101,  20102. 
'  eordata,  19692. 
tnandahurica,      20103,      20310, 

20311. 
racemoaa.  2165n. 
Araucaria  imbricata,  2104S. 
AfUaema  macrotpathum,  19119. 
Ari»tolelia  macqul,  19113. 
Arrhenathertim  claUus,  20471. 
Artichoke.     See  Cynara  aroJymtis. 
Artocarpui  inciaa,  19228.  21050. 
ArundiaaHa  wilsoni,  21241i 
ArwndincUa  anomala.  20211.  20392. 
Asb.     See  Fraxinua  spp. 
Aaparague    ap.,    19274,    19275,    201.'S8, 
20357,20877. 
acutifoliui,  19516. 
schobertoUtea,  10iS02, 
Aafer  sp.,  20168. 
AKlilbi^  sp.,  20177. 
Aatrapalm  ap.,  20024.  21636. 
aaper,  20ftt5. 
deer,  20630. 
falcalua.  20708,  20727. 
giycyphyUag,  20617.  20739. 
hvpoglottU,  20636,  20732. 
vesfcarliM,  20707. 
Auatrallau    grass- tree.    See    Xartthor- 

rhoea  lateana. 
Avenafatua.  19503. 

aatlva,  20364  to  20370,  20424, 
20458  to  20464,  20559  to 
20563.  20584.  20589.  20610. 
21231.  21233,  21234.  21384  to 
21393,  21514.  21672,  21712. 
Avftcado,  Gottfried,   10094. 

(Guatemala),    19058.     19079 

(Hawaii).' 19377  to  19380. 
(Mexico),       19146,       19147. 
19151,   19167.  19196,  19206. 
(Peru),  21690. 
Wester,  1929T. 
See  also  Peraea  gratiaaima. 
Azalea  sp.,  20131. 

Bamboo.     See  Arundinaria  spp.,  Bam- 

buaa  Bpp,,  Dendrocalamua  app. 
Bambuaa  ep.,  20842. 

amndinacea,  21317. 
(uMd,  19269.  21002. 
i;u/{ra  rig.  21349. 
Banana.  Large  FlRue.  19376. 
(Phllipplues).  19708. 
(Porto  Rico).  19300  to  19365, 
19576    to    J0579,    2]W>3    to 
21055. 
See  also  Mitsa  Bpp. 
Barfcerrj.    ttee  Brrberla  spp. 
iiiirlerla  fluva,  20974. 
13S 


Burtev  (Australia).  21377  to  21383. 
(CanH(la|,H»12. 
(China).  21669  to  21671. 
(England),  19548.  1«>49. 
(Finland),  20909. 
(Japan).  19892  to  lOSSG. 
(Manchuria),  20796. 
(Norway),     20579     to     20583, 
20587.    20588,    20592.    20596, 
20600.    20607.    20608.    21692. 
21593,  21711,  21713. 
(Siberia),  20375.  20557. 
(Sweden),      19557.      19779     to 
10784.  20480  to  20482. 
Se^also  Horieum  spp. 
Baagia  laHfiilia.  21246. 
Baubinia  forflcata,  10180. 
Bean,  Adzubl.      See    Phaaeoltis    angii- 
larU. 
brond.  21186. 
Calnbar.    See  PhyaoaHgma  ecnc- 

nosunt. 
horae.  19520. 

hyacinth.    See  DoUehoa  JabJab. 
(ludia).  21355,  21356. 
(Japan).  19980. 
knife.    See  Canavalia  app. 
(Koreji),  20001  to  20004. 
(Manchuria),  19189  to  19192. 
meeqult,  19406. 
(Me\lco),  20900  to  20905. 
mung.    See  Pha»eo]ua  radiatua. 
(Peru),  20939  to  20942. 
St   Ipnatlus.     See  Strychnoa  ig- 

natli. 
(Siberia),  20396  to  20404.  20413, 

20415  to  20417,  20421. 
soy.    See  Soy  bean, 
velvet.    See  Muctma  gigantea. 
See  also  PhaaeoluK  spii. 
Beaucarnea  oediptu,  19284. 
Beckmannia  eruciformis,  20214. 
Beefwood.    See  Caauarina  cquiaetifolta. 
Beet  (Manchuria), 20(^0. 
(Turkestan).  21718. 
See  also  Beta  spp. 
HerbCTia     sp.,     20111,     20J12.      20330. 
20779. 
amuTcnaia.  20329. 
thunbergii  X  vulgaria  purpu- 
rea, 21520, 
Beaehomeria  yuccoides,  19259. 
Berseem.      See    TrifoUum    alexandri' 

Beta  Marilima,  19120. 

Mgyna,  21005. 

vuIgoHa.  20050,  21718. 
Belula  sp.,  20117  to  20119,  20862. 
Blrd's-foot  trefoil.    See  I/otua  comtcu- 

Blaekberry  (Korea).  20195.  20196. 
(Siberia).  20345. 

See  nlao  Rubaa  spp. 
Blighia  aapida.  19858. 
Boston    Ivy.     See  Ampelopata    tticva- 

pidata. 
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Bougaittvillea  sp.,  21213. 
Brachvpodium  japonivum.  10826. 
Brasgica  np.,  21475. 

Ckinenaig.        19735.        21621, 

21622. 
iuHcea,  20047. 
fiopiu,  20378. 
oleracea.     20014     to     20917, 

21003. 
pe-l»ai,      20033      to     20039. 
20040,  21229,  21624.  21626. 
ropo.     19564.     19555.     1BT95; 
204S3.  20694,  20598,  20590, 
20001,      20608      to      20605, 
2091& 
Breadfruit     See  Artocarpug  inci*a. 
BroMua  erectug.    20475,    20B4S,  207D0. 
inermig.  20474,  2075S. 
iterilig.  20673. 
vniotoideg.  21364. 
BroKttea  coccinea,  21268. 
Bucbthora.     See  R/iamnug  ep. 
Buckwheat.     See  Fagopynim  eeculen- 

tum. 
Bur  clover.    See  Medtcago  denticulala. 
Bvtyrvapermiim  par  kit,  19067. 

Cabbage  (Chiua),     21229,     21624     to 
21026. 
<Flnleod).  20916,  20917. 
(Italy).  21033. 

(Manchuria),  20033  to  20080, 
20046,  214T5. 
Caetidpinia  ap.,  19414. 

nagv,  20044. 
Cajanut  IndfciM,  21350. 
Caladium  ap.,  19148. 
Calamagrogtia  sp.,  20213,  20391. 
Caimtephu*  hnrtengtt.  20170.  21256. 
Calopkyllum    inophj/llum,    19719. 
Cambedoo      stlnknood.      See      Cellio 

rhammfolia. 
Camphor     tree.       See     CinTtamomum 

camphora. 
Catxmga  odorata,  19488.  20908. 
CanaHum  commune.  2080S,  21280. 
CattavaHa     engiformig.     19720,     19990. 
19991,  21609. 
abtugifolia,  19617. 
Candle  nut.    See  Aleurileg  triloba. 
Cannabis     gativa,     19486,     20056     to 

20058,   20649,  20855,  21062,   21063. 
Capgicnm  annvum.  19513,  19514.  191)03, 
20065,  20066,  21632.  21688, 
frutegceng.  21474, 
Caragana  ap.,  20125. 
Cardiospermum    barblcavle.   19963. 
Care«  ap.,  20225  to  20227.  20249.  202.'>0. 

triangutarit,  20990,   21215. 
Carica  papaga,  19062,  21031. 
Carludovica  palmata,  20890. 
Carnation.     See  Dianlhug   carvophyl- 

lug. 
Carob.    See  Ceratonia  »iHqua, 
Caroline  Ivory-out  palm.     3ee   Coleo- 
coocvt  amicarum. 


Carrot  (China),  21302. 

See  alao  Daucut  carota. 
Cassava.    See  Manihot  spp. 
Caggia  Bp.,  19096,  19159  to  10161. 
occidental!*.  21061. 
rvbugta.  21650. 
Cagginia  fulvida,  21043. 
Castalia  graeilig.  10173. 

meticana,  19146. 
pringlei.  19258. 
Gagtanopgig  chrygoptiylla,  21250. 
Cattilla  sp.,  20876. 

elattica.  21214. 
Castor-oil    plant.    See    Rictnwg    com- 

Caguarina  equigetifolia,  19386. 
Catlang.     See  Vigna  caljang. 
Cnt-talt.     See  Tppba  laamanni. 
Celery.    Sec  Apium  graveoleng. 
CeUjgia  sp.,  2079G. 
Celtig  angtralig,  19606. 

rhamnifaHa,  19484. 
Centrolablum  robtutum,  19206. 
Gephalagtachyum  pergracile,  21236. 
Ceratonia  gitiqua,  2095fi  to  20967. 
Ceropegia  sp..  21224. 
ChaetocMoa  sp..  19166,  19164.  20700. 
alopecuroiden.  20663, 
20677,      20694.      20696, 
20701. 
aurea.  21496. 

italica.  20856. 2I0T3. 21076. 
nigriroitrU.  21314. 
sulcata.  19T09. 
__        viTidU.  20681,  20693. 
Chamaedorea  sp.,  21188. 
Chayote.     See  Sechium  edule. 
Cherlraoyer.    See  Anona  ckerimolia. 
Cherry  (Korea),  20084. 

(Maneburla>,      20075,      20240, 

20287,  20288. 
(Turkestan),  21721.  21727. 
See  also  Pruntu  spp. 
Chickpea.    See  Cicer  arietinum. 
Chilean  auL    See  Ouevina  avellana. 
China  Jute;     See  Abutiton  avicennae. 
Chinese  angelica     tree.     See     Aralfa 
mandghurica. 
aster.     See   Calligtephug   hor- 

cork  tree.    See  Phellodendron 

fringe  tree.     See  Chionantliva 

Chionanihug  rctuga,  21617. 
Chlorig  sp.,  20221. 

gayana,  19958.  19059,  21316. 

trutwata.  21332. 

virgala,  21312,  21700. 
Chokeeherry.     See    Prunug    glanduH- 

folia. 
Chryaophyllum  magaltg-monlana, 

19384. 
Cicer  arietinum,  19G19,  21351. 
Cinchona  carabayensig,  19065. 
Clnnamomum  oamphora,  1940S,  20943. 
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Citrullus  vulgaris,  21629,  2163a 
Citrus  sp.,  21284. 

aurantium,  21201),  21210,  2168). 

auttralagica,  21306. 

decumana.  19292,   1^385,   10420. 

19604,  2150G. 
bjb.,  Colman,  19600. 
Rustic.  19608. 
SampBOD.  21596. 
Savage,  21S94. 
Thornton,  19610,  21595. 
Trimble.  21597. 
Weshart.  21608. 
Umonum.  19909,  215S3. 
medica  acida.  20937,  21019. 
nobilU,  21551. 
nobilig   X   aurantium.         19610. 

21B95,   21597,  21598. 
twbilii  X  decumana,  21506. 
trifnliata  X  aurantium,      19608, 
19609.  21594. 
Clodragtis  amurentla,  20322,  20323. 
Clematit  ap.,  20181,  20362. 
Clerodendron  bungei,  19418. 

foettdum,  19498. 
CHloria  arhorescens.  21327, 
Cloudberry.     See  Kubu»  chamaemorug. 
Clover  (India),  19506.  19607. 
(Italy).  19800. 
(Siberia),  20384. 
See  also  TrifoUum  app. 
Cockacomb.     See  Celotia  ap. 
Codonopsia  tanggben.  21681. 
Coleococcug  amicarvm,  21014. 
Coleug  iazo,  20423. 

tuberogug,  20427.  ** 

Colocagia     tip..     19220,     19270.     19M2. 
19953,  21190.  21644. 
antiquorum.  20945  to  2094S, 
209S1   to  20954,  21263  to 
21266,    21283,    21647    to 
21649. 
antiquorum  eHCU  fen  fa,  19996, 
19997,  21645,  21646. 
Colutea  ap.,  20O94. 
Convallaria  sp.,  20191. 
Corn  (Hungary),  19568  to  19571. 

(Orange  River  ColoDy),  21311. 
(Peru),  19465.  21684. 
(Turkeatan),  20674. 
See  alao  Zea  may», 
Cornug  Bp.,  20120,  20121. 
Coronilta  varia,  20644. 
Oon/lu»  ai-ellana.  20302. 


Cottug  ap.,  21472. 
Cotton  (Cuba).  2104a 

(Japan),  19885  to  19887. 
(Peru),  19463,  19464. 
(Turkestan),  21716. 
See  also  Oosgypium  app. 
Cowpea   (Brazil),  21006.  21299. 

(Brltisb  Eftst  Africa),  20980. 
(German  Eaat  Africa).  20983, 

20984. 
(India),  21292  to  21297,  21537. 
(Mnncburia),  2U006,  21085. 
Bee  also  Vigna  app. 


Crataegug    pinnatifida,    19405,    20108. 
20109,  20268,  20350. 
ganguinea.  20105  to  20107, 
20328. 
Crambr    maritlma.    192ftt    to    19267, 

19561,   19562. 
Crape  myrtle.     See  Lagergtroemia  in- 

dica. 
Crosne.     See  Stachys  afflnlg. 
Crotalaria  incana,  21326. 
Cryptogtegia  grandifiora,  19204. 
Cucumber.    See  CucumU  sativus, 
Cwcumis  mela,  20040  to  20045,  20769, 
20837,  21701,  217:10. 
tativug,     20051.     20919      to 
20021,  21628.  21710. 
Cucurbita  maxima.  20814,  21371. 

melaitosperma.       21691       to 
21693. 
Cuminum  cyminum.  19606,  19807, 
Currant  (Korea),  20198  to  20201. 
(Norway).  20782. 
See  also  Ribes  rubrum. 
Cyamopgig  tctragonoloba,  21003,  21001. 
Cydonta  vulgaris,  19843. 
Cynara  gcolymug,  19268.  19272,  19383, 

19387,  193S8,  21695  to  21687. 
Cypenu  exaltatug,  21194. 
iaevigatug,  21476. 
pennatus,  21477. 
teoeltformig,  19994,  21^2. 

DaclyUg     glomvrata,     20438,     20470, 

21014,  21026,  21365. 
Dahlia  coccinca,  21552,  21553. 
merckii,  21554,  21556. 
variabilU.  21556,  21557. 
Danlkoaia    sp.,    19245.    19248,    19250, 
19251,  19253,  19266. 
peniciltata,  21333. 
aemiannularis,     19083     to 
19085.  21024. 
Date,  Aniarl,  20495. 

Aaoherasl,  20508,  21258. 

Bedralhe.  20609. 

Blrket  el  HaggI,  20496.- 

Burdl.  19544. 

Bum),  19545. 

Deglet  Noor,  20497,  20505.  20800. 

21092. 
False  Rhars,  20498. 
Fard,  2a'-.16,  21000.  21642,  21703. 
Haluwi,  20515,  21010,  21641. 
Hamrnln,  20199. 
Horra,  21136  to  2114H. 
Kemp's  Seedling,  30500. 
Kbadrawl.  21011. 
Kbanalzl,  19546. 
Eustawi,  20511. 
M'Kentlahee     Degia,    21126    to 

21135. 
Maktum,  20512,  21260. 
Naghal,  19547. 
(No  name)  20501. 
Oga      de      Bedreschen,     WS02. 
20607. 
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Date,  Pordy  Seedling.  20003.  I 

RLarH.  20504.  20506. 
Sukeri,  20513. 

TafaKweeu,  21006  to  21125.  | 

Thooree.  21147  to  21 IW. 
Yaberzal  or  Taberzal,  20514. 
Zehedl  or  Letaedl,  2I%10,  21008, 
2120». 
Dawmn  carola,  21302. 
Delphinium  ap.,  20162. 
Dendrocalamua  »trlctua,  21M8. 
Dianlhug    caryophyilwi     X     barbatug, 
21521. 
chinen»i».  20171. 
Dioacorea  ep..  19421.  10422.   200fll   to 
21000.  21267,  21616.  21653, 
21664. 
faponica.  21054  to  21650. 
galiva,  19807. 
tuberoaa.  21052. 
Dioapyroi  diacolor,  11)216. 

kaki.  1IM03,  20346. 
lotua,  lt>3!)5. 
tenrana,  1B226. 
rirginiana.  19407. 
Dolichanarone  rheedii.  19273. 
Dolichoa  Uflorua,  21285,  21286,  21353. 
213.'i4. 
labJab.  20447.  20801,  21352. 
Dombej/a  apfclabiHa.  Ifl887. 
Dmcoeephalum  sp..  20157. 

Eggplant.     See  Solanum  metrmgrna. 
Blacagnug  sp.,  20098.  20099. 
Elder.    See  Samhucua  racemoaa. 
Eleuthcrocofcua  aentimiun.  20309. 
Bfymua  aabuloaut.  20390,  20040. 

sibiricaif,  20206. 
Embolhri«m  coccineum.  19112. 
BragrostU  sp.,  20208.  214S9  to  21491. 

broicnci.  21337. 

curvula,  21313. 

leptoatachya,  21336. 

pfloaa.  19257,  21334,  21335. 
Eriochloa  viUoaa,  20219,  20220. 
Erodium  sp.,  20025. 
Brcwm  lens,  20006. 
Eucalyjitus  alba,  21394. 
BuffCTtte  jambna,  21059. 
Eulalifl.    See  Ifscanfhus  ainemia. 
Bvonymva  ap.,  1!)400.  20138  to  20140, 
20334. 

thunbcrgianas.  20333. 
Euphorbia  sp.,  19060. 
Sutrema  kederaefolia.  21663. 

Fagopyrvm  ap..  21673,  21G74. 

escwlenfwm,   20376,   20859, 

21064. 
(ufancum,  206f{9. 
Fennel.     See  Foenfculwii  (Juice, 
Fenugreek.     See     rriponelJo    foenutn- 

graecum. 
Featvoa  arundinacea,  20473. 

elattor.    20540.    20564,    20590, 
2iaU>,  21027. 
U3 


Featum  uriaa,  105.33,  20738. 

p;«(rM«w,  2IM40.  20472,  21010. 

21307. 
rubra.     19796,     20547,     20648, 

20602,  20748. 
aabulicola,  21023. 
Fic«»  ap.,  20SC0. 

FIJI  arrowroot.    See  Tacca  pinnaliflda. 
Fir.    See  Abiea  aibiriea. 
FIrebiiBb.    See  Embothrium  coccineum. 
Foeniculum  dulcc,  21230. 
Fragaria  duckeane,  21320. 
vcaca,  20785. 


Furcraca  sii..  21039,  21473. 

Oalphimia   brasiUenaia.  21205. 
Oardnto  Aanburyi,  19962. 

mangoKtana,   19011,  21276. 
Garlic,     See  Allium  aalivum. 
(Irniata  HnrAoria,  20671. 
Ginkgo  biloba.  19390. 
aiadiolua  sp.,  21219,  21220,  21308  to 
21310. 
dracoccphaltis.  19403. 
purpvrpfi  auralu»,  10494. 
segetum,  19490. 
Oleditaia  ap.,  19419. 
GliridAia  macvlata.  19061. 
aiycrrta  diatans.  19532. 
Glvcinr    Mspida.   19183.    19184,    19186. 
19981    to    19987,    20011.    20405    to 
20412,    20414,    20629.    20689,    20797, 
20798,    20854.    20892,    20893,    21070, 
21080. 
Qiycyrrhiza  ap.,  20179. 

glabra,        19500,        20968, 
21021.   21218. 
Gnelam  gnrmon.  19093. 
Gooseberry,  Cape.     See  Phyaalia  prru- 

aossypium  sp.,  19463,  19464,  19885  to 
19887. 
barbadense.  21040. 
hirautum.  19116,  21716. 
Gourd.    See   hagejiaria    vulguria   and 

Lu]Ja  sp. 
Grape  (Baluchistan),  19382. 
(China).  19477. 

Hiiasco,  inoss. 

(Manchuria),  20761. 
(Siberia).  20347  to  20340. 
See  also  Vitia  spp. 
Giaaa,  barnyard.     See   Panii^um   cma- 
gain. 
green     fox-tnil.     See     Chaeto- 

china,  riridia. 
guinea.    See  Paninum  maximum. 
kangaroo.    See  A  nt  hiatiria 

Kentuchy    bluegrass.     See  Poa 

pratenais, 
Korean  lawn-graaK    See  7Db«ja 

miTtaena.  V  il  H  '\l< 


pungena. 


SEEDS  AND   PLANTS   IMPOKTED. 


GrasH,  inolHwes.    Kee  VWiiifx  miiiiiti- 

orchard.     See  Dactyliii  gtomcr- 

para.    See  Panicum   molJe. 
perennial      rye.     Bee     LoUam 

perenne. 
reed      canary.     See      Phalari» 

arundinoceo. 
rescue.    See  Bromus  unMoldeg. 
Rhodes.     See  ChloHs  iHrgata. 
rough-stalked  meadow.    See  Poa 

trivial. 
Russian      foxtatl.     See     Alope- 

cunis  mfhenlcuB. 
eat  Id      top.     See     Andropogon 

erinthoides. 
smooth     brome.     See     Brfimv» 

Inermig. 
tall    oat.      See    Arrhenath^rum 

elatlus. 
upright    brome.      See    Bromun 

erectu*. 
Uhoka.    See  Panicum  cumatum. 
velvet.      See   Holcus   lanalas, 
wallaby.      See  Dantltonia   sp. 
Oreigia  gphacelata.  21318. 
tiround  cherry  (Mexico),  20868. 
Guyabllla.     See  Ptidium  ap. 
tluayule.     See  Parthenium  argentatvm. 
Quevina  avellana.  19115. 
Qlymooiadug  ohinenais,  2127T. 

Haekberry.     See  Citrna  avitralis. 
Maemanthiu  multiflorua,  21544. 
Haltmodendron  argenteum,  20734. 
HaneeD,  N.  B.,  seeds  and  plants  Ini- 

ported,    19582    to    19585,    20521    to 

20705,  21584  to  21593.  21711  to  21730. 
Harpephyllum  caffrum,  21706. 
Hawthorn,    See  Crataegus  app, 
Uazelnut.     See  Corplus  app. 
Hedpchium  coccincum.  19620. 
Heliantlius  ortnuus,  20377. 
Hemerocallis  sp.,  2018T,  20188. 
Hemp  (Manchuria),   2006G  to   200Q8, 

20805.  21062,  21063. 

Manila,     See  ilaga  lextitU. 
(Siberia),  20049. 

Ijee  also  Cannabis  sativa. 
Mevea  bra»ilicnsiii,  20938. 
Hibl»caa  abelmoachu»,  21052. 

gabdariffa,  20023. 
Hicoria  laciniosa.  19368. 
jtolcug  lanatva.  20477. 
Hollfhock.     See  Althaea  rosea. 
Honeysuckle.     See  Loniccra  app. 
Hordvum    distichum.     11»48.     19S49, 

20480,  20482. 
erecttim,  19779.  19782. 
hexagtichllm.   lfiB12,  2aS75, 

20481,  20579. 
nulang.  19780,  18781. 

1S2 


hordvum  rutguiT.  19^7.  lft7S3,  1»7S4, 
19892  to  19890,  2055T, 
20580  to  20683,  20587. 
20588,20592.20596,20600, 
206O7, 20608, 20786, 20796, 
20909.  21377  to  21383, 
21692, 21593, 21671, 21711, 
21713. 
vuJgare  nudum,  21669, 
21670. 

Husk  tomato.    See  PhyaaHt  app, 

Hymenaea  aUgnocarpa,  19178. 

Hang  Hang.    See  Cananga  odorata. 
Ilex  pai-agitagengiii,  U106. 
Impalteng  oliveri,  19612. 
Imi)eria1  crown,    See  Baemitnthug  maJ- 

ti floras. 
India  wheat    See  Fagopyrum  iatari- 

Jndigofera  anil,  213%. 

arrecta,  I949C. 
Ipomoea  batatas.  19423. 19810  to  19821. 
19836      to      19841. 
19942      lo      1B950, 
20863.      20971      to 
2097a  20987, 21199 
to  21201. 
furhaioideg.  20895. 
harsfalliae   brigggae,  19203. 
Iris  sp..  20185.  20186. 
obtvgifolia,  19586. 

Jacquemontia  pentantha,  21572. 
Japanese  pagoda   tree.     See   Bophora 

japimica, 
wheaf-gmas.     See  Brachypo- 

diitm  japonicum. 
"Jebe"   rubber.     See    Hevea    brasUi- 

Joanncgta  prlncepg.  19430. 

Jolinson  grasH.     See  Andropogtm  half- 

P'-nsia. 
Juglang  mandshuriea,  20289. 

nigra  X  rpgia,  10261  to  19263. 

21612,  21710. 
rcgia.  21483  to  21485. 
Jujube.     See  Zizyphua  gativa. 
Juncua  sp.,  19427,  19428,  10480,  10523, 
19524,    10526,     19507.     Ifl902, 
19098,  19999,  20380. 
effuava.     19736,     19996,     20S88 
21202,  212.'i1. 
Juniperas  chinenais,  20126. 

KaBr  corn  (Natal),  19737  to  19766. 
(New  South  Wales).  19110 
(South  Africa).  19606. 
(TranaTaal).       19924       to 
19930. 

Kale  (Finland),  20i)16,  20810. 

-Google 
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Krnnrdi/a  monophylla,  1!>70<I. 
prostrala,  1«7U]. 
rubicanda,  10T92. 
Kioclia  africana,  109ei. 
pinnala.  21203. 
Koeleria  crUtata,  20642.  20643. 
Koelreuleria  paniculata,  ]fl3&9. 
Ktidzu    vine.    See    Pueraria    thanber- 

Lacgner  tree.     See  Rhut  vernictfeTa. 
Lactuca  gativa.  20048.  20040.  20922. 
Lagenarin  ap..  21034. 

ritlosa.  ISKNtO. 

riilgarU.  10306,  l»ei«.  20052, 
21202.  21643. 
Lagcrttroemia  indlcu,  10398, 
Larix  Bp.,  19630. 

daharica.  20321. 
iMthyruK  ep.,  20020. 

magel}anicu»,  20770. 

maritimiig.  203.S3. 

montaaug.  20641. 

nerwiu*.  20771.  20S0D. 

pratenaU,  20ST5.  206OH,  20en0. 

terivevs,  20810. 

svIreitH*.  2»77«. 
HngltanuK.  19282. 
Lemon.  See  Oi(ru«  HmonHm. 
Lentil.  See  Ervum  len». 
Leplochloa  graeiHg.  IfllSO. 
Lespedeza  sp.,  20127.  20SW. 

ryrtobotrya,  10003. 
Lettuce.    See  Lactuca  tatira. 
Leucadendron  argenteum,  10490. 
Licorice.     See  Ulycyrrhiza  glabra. 
Ligugticum  h|i.,  21(J79.  21£W0. 
LOium    ap..     IQ^iOO    to     19553,    2035.''i, 

20356,  21028,  21029. 
Linden.     Sec  Tilia  Bpp. 
Litcbl.     See  yrphtlium  lilcht. 
Lotiunt  perrnne.  20305. 
Ijongan.     See  lirphelivm  Inngana. 
Lontcera  sp..  20141  to  20146.  203.11. 

japonica.  1M13. 
Lotus  comiculatug.  20r>T4,  20T92. 

japonicus,  18824. 
Luehea  tpecioga,  19170. 
Luffa  Bp.,  19618. 
Lupinus  anoustifollug.  20597. 
Lvchnh  ep.,  20176. 
Lycium  sp.,  20190. 
Ltfoeum  $parliim,  2iri04. 


Macndamia     temifolia.     21244,    2124K, 

21240. 
Madder.     See  Rubia  tinctorum. 
Malug  up.,  19030  to  19691.  201.37.  20230. 
20231.   20237.   202:JS.   20276   to 
20280,  21065. 
spp.       (Sargent's      collection). 

10630  to  19691. 
baccara,  20339  to  20341. 
malug,  19603.  2171T. 
garaenti,  19733. 
toringo,  19781. 


Mmidarln.     See  Citrug  tiobilin. 
ilangifera  indira.  10080.  lOUOO,   IIII17, 

19118,  19204,  21515  to  21518. 
Mungosteeii.   See  (larcinia  miingogtatut. 
Mango,  Divine,  21616. 
EQurIa,  19294. 
Fernandez,  19117. 
Goa  Alfoos,  19118. 
Julie.  21515. 
Martin.  2151 T. 
MulgobB.  19089. 
See  also  itangifera  indica. 
Maple.     See  Acer  epp. 
ilanihal  sp.,  21529. 

pulmaln.  21.'>22  to  21525. 
uliliggima.     21526     to     21528, 
21543. 
Uedicago  ap.,  20023. 

diTiticvtala.  20712,  20713. 
falcata.  10634. 20717  to  20i22, 

20724  to  20726. 
lupuHna,  21575. 
medio.  2a->71,  20714  to  207ia 
aatira.  1!I240.  ]!>a22,  19072  tn 
IR07J.  20425,  20711,  20775, 
21232.  21633. 
Iribalnidm.  21574. 
tvherevlala.  21576. 
Medlar,  wild.    See  Vanguerin  infawtta. 
Melica  sp..  20222. 
MeliMug  alba.  20470.  20683,  20742. 

nffieinalig,  20(582. 
Melinig  minuUHiira.  19152. 
hleUK-anna  bambunoidn.  21298,  21347, 
Meyer,  F.  N.,  seeds  and  plauta  secured, 
lOlfa     to     19192.     10390    to     1M19. 
10425  to  10428.  IfMOO  to  1&4S0.  19489. 
19513,   10514.   10523  to  10531,   19507 
to   10605.   20001    to   20425.   20796   to 
20798,  20838  to  20842,  20854  to  20862. 
21062  to  21086,  21227  to  21230.  21253 
to  21256. 21 2n.  21278. 21616  to  21639, 
21  TOO  to  21702, 
Uierotaena  atipoidci.  21338. 
Millet   (Bmzil).  11*15.^  10164. 

broom-eorn.  See  Panicum  mOia- 

pearl.     See  PennUetum  splca- 

Slberlao.    See  Chaelochloa  ital- 
ica. 
.See  alBO  Ckaetochloa  spp.  and  Pani- 
1.-11  m  spp. 
Mimu»op»  djave.  21507. 
Mlacanlhua  japonicun,  20216. 

Mneniiig.  19827. 
Mock  oranfce.    See  PhiladelpliKii  np. 
ildiuiddra  miirigtica.  19965. 
Mountain  rose.     See  Antigonon  lepto- 

pu*. 
Mucuna  ap.,  21094,  21666. 
faKccltii.  2161.^. 
gigantea,  21300. 
lyotii.  10979. 
nivea.  19181. 

vntrienn.  21566,      .  ,(1(1Q  (' 
«»««*,  21667.  '-•^'^'^i^ 
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Mvxa  nil..  10343  to  10365. 

tfivmdUbH.  19314  to  19318. 
fjt«c/c,  19511. 
HvittgHtdniana.  20510. 
martini,  l»50!l. 
rlivdociamgn.  ltK>10. 
gajiitntum.  10300  to  19313.  19319 
to  19342,  19376,  19576  to  19579, 
10798.  21053  to  21055. 
tcxtms,  10366. 
MuBkmelou  (China),  21701. 
(Chios),  20837. 
(Korea),  20042  to  20014. 
(Manchuria).     20040, 

20041,  20045. 
(Russia),  20760. 
(Torkestan),  21730. 
See  also  Cucumis  melo. 
Mastard,  Chinese.     See  Bra»gica  jun- 

whtte.     See  Binapi»  albo. 
Mvoaotidium  nobile.  21040. 
Sandina  domegtica.  21255. 
JiepheHtim  ep.,  20870.  20871. 

glabrum.  21245. 

litchi.  21204. 

Inngana,  191 7B. 
Hicotiana  ehincntis.  20063. 

tabacum.    19182,    19197    to 
19199,  21G27. 
Hymphaca  b|i.,  19360,  204m 

ampla.  19729. 

elegant,  19260. 

Oak.    See  Quercua  spp. 

Oat  (Australia).  213S4  to  21393. 

(China ) ,     21231,     21233,     21234. 

21672. 
(Norway).    20684,     20589,     20610, 

21712. 
(Siberia).  20364  to  20370,  20424, 

20550. 
(Sweden),  20458  to  20464.  20500 
to  20563,  21514,  21711. 
See  also  Arena  lalica. 
Oliveranlhus  elegant,  19717. 
Onion.     See  AUiv,m  ce.pa. 
Onobn/chis   onobrpchU,   20730,    20743. 
Opium    poppy.    See    Papaver    goinni- 

OpvntiaBd.,  19621,  21020. 
OninKe  (Africa),  21209,  2121a 
(Algeria),  21689. 
See  also  Citrus  aurantiutn. 
Orobus  lathyroidcs,  20750. 

iuteu».  20744,  20766. 
Ortixylon  indicum,  19S06. 
Oryza  pvnctala,  1S168,  19193  to  J»19r., 
20077. 
saliva,   10098  to   1910:1.    10188. 
108S8  to  19891,  20672,  20(i84, 
207(K>,   20924   to  209;W,   21006 
to  21069.  21395,  21471. 
Ofterdamia  pungi-at,  30tH0.  20&11. 
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Ptuihira  sp.,  19087. 

ii/ivatiea,  21323. 
iniignie,  21322. 
PaeoiUa  s|i.,  20154. 
Palm   (Guatemala).  21188. 
Fanieularia  sp..  20393,  20394. 
Panicum  8|).,  19165.  19166,  21492. 
colonvm.  21287. 
ci-ug-galti,  10429,  20363, 20G7n, 

20697.  20704,  21075. 
cttTTatum,  19373. 
decompositvm,  19247,  21330. 
effusum,  21340. 
cruciforme,  20619. 
flaiidum.  19249,  21341. 
frumentaceum,  21&40,  21601, 

21604. 
graeile.  21342. 
maximum.  19154.  19157. 
miliaefum,       20040,       206T-S 
20749.     207^1,     20753     to 
207.'i.5,  20765,  20767.  207IW, 
20S57,  21074,  21720,  21722, 
21724. 
tnollc.  21361,  21478. 
prolulum,  19255. 
pHlopodium,  21:132,  215.33. 
apeeiabiU'.  21321. 
trachyrhachU.  21343. 
Papaver    sornniferum,    20001,     20002, 

20422,  20423,  20860,  20861,  21278. 
Pnpnw.     See  Carina  papaya. 
I'ardanlhua  »p.,  20180. 
Paris  Bp.,  20190. 
I'arlheniiim  argentatum.  10174. 
Paapatum  brevifoHum.  21344. 
densi/lorum,  10153. 
ililatatum,  10242.  19S10. 
paranense.  20811. 
tcrobiculalum,  21316,  21345. 
Pasaiftora  edulia.  10718. 
Pea  (Brazil),  21545. 
(Canada),  10863. 
(Finland),  20911,  20912. 
(India),    21288    to    21200,    21534, 

21C05,  21700. 
meadow.    See  Lathpra*  pralenHt, 
(Norway),  20591. 
(Russia),  20l!85. 
(Siberia),  2asm  to  20382. 
(Sweden).  20465  to  20467. 
Tangier.    SecLatltyraa  tingitantui. 
See  also  Piaum  spp. 
Peach  (China),  21227. 

(Manehurla),    2023!),    20283    to 

2028C. 
(Mexico),  19Ri2. 
See  also  Amygdalus  perMca. 
Peanut.     See  Arachia  kypogaea. 
Pear  (China),  21253,  21264. 
(Japan).  21001. 

(Manchnrla).  20232  to  20235, 
20243  to  2024H.  20201  to  202G7. 
20269  to  20275,  207aa 
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Pear  (Roasla),  20731. 

(Siberia),  10604,  20336  to  20338. 
See  alBo  Pyrtt*  spp. 
Pennitetum  sp.,  21403,  21494. 
Cfnchroideg,  18714. 
gpicatum.  1910G,  10031. 
Pepper.    See  Capsicum  app. 
Perilla  ocumiHdes,  20633. 
Pemea    gratUsiTua.    11)058,    1!)0TU    to 
1S082,    l!K)ft4,    1&14«,   19147, 
11)151,    19167,    lOlOe,   1020«, 
19297,  19377  to  10380,  21000. 
tndica,  19371. 
Peraiiumoo  (CblDu),  i9SS5, 10403. 
(SltwrlR). 20346. 
See  also  Dioapyros  spp. 
PhalarU     arundinacea,    20210,    20218, 

20*78. 
Pkateolas  Bp.,  20879. 

aconilifoliui.  20012, 21600. 
angulnrig,       191S5.       19468. 
19088,     19088.     20007     to 
20010,  20703,  20804.  21081 
to  21084. 
calcaratas,  21291. 
radiatag,       2*696,        20698, 

21086,  21708. 
vulgaris,     10189     to     19102, 
10980,      20001      to     200(M, 
20396     to     20404,     20413. 
20415      to     20417.      20421. 
20900   to   20905.   209.^9   to 
20942.  21355,  21356. 
Phellodertdron  amurenae.  20326,  20327. 
PhUadelphtts  ap..  20332. 
Phleumalpinum,  20546.  20576,  20700. 
asperum.  20631. 
baehmcri,  20628,  20634.  20667, 

20668.  20670,  20676,  20752. 
pratensc,   20439,   2016!),   20544, 
20545.    20593,    20624,    20789, 
21018,  21366. 
Phoenix   dactylilcra,   1B544  to  19547. 
20495    to     20516.     20800,     21008     to 
21011,  21092,  21006  to  211H5.  21258 
to  21260,  21641,  21642.  21703. 
Phyllostachya  mitU,  19622. 
PkvaalU  sp.,  20078,  2O079. 
/rancfteti,  217tM. 
iaooarpa,  20868. 
peruviana,  10900,  21705. 
Phytostigma  venenoaum,  21481. 
Picea  sp.,  20313,  20314. 
ajanongig,  203ia 
obotiata,  20310. 
Pimento  offlciaalia,  21507. 
Pinua  cembra.  20317,  20764,  20777. 

koraiengig,   19529.   200SO.    20000. 

20315,  20316. 

longifolia,  10270. 

thunbergU,  20091. 

Pipladenia  communis,  19054, 

Figlacia  ep.,  21725. 

chinensia,  19301. 
mcxicana,  19285. 


Piaumsp.,  21545. 

arvenge,    19863,    20467.    20501. 
20685.  21288  to  21290,  21534, 
21605,  21709. 
aatirum.  20380  to  20382,  20465, 
20466,  20911,  20912. 
Pittoapuram  pvntandrum,2IA4V&. 
tmuifoHum,  21042. 
Pleiiranthua  coppini,  20428  to  20430. 

tematua,  20431. 
Plocama  pcndata,  21611. 
I'lum  (Korea),  20073,  20074. 

(Mancburla).  20241,  202S1. 
(Siberia),  19606.  20343. 
(Tiirkestim),  21723. 


>  Pn 


a  spp. 


Poa  Bi>„  2W212, 
alpina,  20618. 
bulbogn  vivipnra,  19535. 
pratengia,     20205.     20478,     20740, 

21017. 
geroUna,  20538  to  20542. 
iHvialig.  20209,  20224. 
Potianlhca  tubcroaa.  21635. 
Polygonum  gachalinenae,  19826. 

tim:toriiim,  21070, 
Pomelo.     See  Citrua  decumano. 
I'ond  Illy.     See  \ymphaca  sp, 
Populua  sp..  10531. 
Porlulacaria  afra,  19104. 
Potato,  aquatic.  10693.  19694. 
Mtiuachen.  2D806. 
(Norway),  21584  to  21591. 
(Russia).  10582  to  10585. 
See  also  Sulanum  app. 
Progfipis  sp..  19406. 

Prunus    sp..    1D605.    20073    to    20079. 

20081  to  20084.  20240,  20241, 

20281,    26287,    20288,    20343, 

21721,  21723,  21727. 

armeniara.     19489,    20067     to 

20072,  21728. 
capolltn,  19287. 
glandulifolia,  20080,  29344. 
nana,  20723. 

pumita,  20085  to  20088,  20342. 
Paidium  sp.,  10078. 
Paophocarpug  tetragonolobtts,  20907. 
Paeraria  thwnbergiafia,  19992. 
Fyrua  intermedia,  20778. 

pollveria,  19721.  21547. 
ainenaig,  19604.  20232  to  20235. 
20243  to  20248,  20251 1< 
202C9  to  20275,  20336 1( 
20731,     20780,     21001, 
21254. 


o  20267, 

0  20338, 

21253, 


Queensland  nut    See  Uacadamia  ter- 

nifolia. 
Qucrcua  sp..  10302.  19393.  19402,  10409. 

mongolira.  20306,  20307. 
Quince.  HeugHl.     See  Aegle  marmelog. 

(Mexico),  19843. 
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Itadlab  (Chliui).  20076.  2122S,  21623.- 
(Japao),  10467.  20793,  207»4. 
(Mancburia).  a0028  to-20032. 
Bee  also  Raphanua  8pp. 

Rape.    See  Brassica  chinen»i»  and  B. 

Raphanut     gativat,    10467.     2002S    to 
20032.    20793.    207SM.    20976.    21228. 
21623. 
Raspberry  (Australia). 21307. 

(Chlua),  21570,  21871. 
European.     See       Bubu» 
idaeus. 
Redtop.     See  AgrostU  alba. 
Rehmannia  glulinoia,  20165. 
Rhamnut  Bp.,  10407,  20133  to  20135. 
Bheum  up..  21319. 

acuminatum,  20805. 
colli  II  tanum,  19563. 
compactum,  20801. 
cmodi,  19504. 
hyb..  10567. 
macritcarpain.  20803. 
offli-inaU;  20H02. 
palmatum  tanghuitiaum,  19581. 
rhaponticttin.  20420. 
lalaricum,  20804. 
undulatum,  10565. 
Rbubarb.    See  Rheum  spp. 
Rhui  Bi>.,  10410. 

vemicitera,  21682. 
Ribeg  sp.,  20204. 

.    n(p(«iKm,  20202.  20203. 
procumbena,  20201,  ■ 
rubruni.  2019(i  to  20200,  20782. 
Bice  (Chlan),  20672. 
(Egypt),  20ffn. 
( Geruiau    East    Africa ) ,    lOOiw 

to  19103.  19168. 
(Hawaii),  21395  to  21471. 
(India)  20024  to  20034. 
(Japan),  19888  to  19891,  20IKir., 

20030. 
(Mancburia).  10188,  20705,  21006 

to  21009. 
(Turkestan),  20684. 
(Weat  Africa).  10103  to  19195., 
See  aiao  Ory:a  Bpp. 
Ricinua    omnmais,     19694     to    19596. 

20183. 
Rosa  ap..  20113,  20351,  20352.  20354. 
hvgonis,  19957. 
yiiO'iM.  2035;i. 
xanthitM,  21620. 
Rose  apple.     See  Eugenia  fambog. 
Koselle.     See  HibUrua  »abdarlffa. 
Huliber  (Peru),  19457  to  19402. 

See  also  Cagtilla  app. 
leabia  UnctorHm.  10501. 
RabM  B|)..  201k).  20190.  20345,  21307, 
21570,  21571. 
chamaemiirut,  20783. 
mrchorifolim,  21230,  21240. 
idaeus.  207S4. 
innominatua,  21675. 
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Rubm  playfairU.  21238. 

Totaefoliu*.  21237. 
llusb.    See  Juncua  spp.  and   Bcirpus 

spp. 
Rusalan  almond.     See  PrutiHt  nana. 
Rye  (Finland).  200ia 
(Germany).  21513. 
(Norway),  -20585,     20580,     21714, 

21715, 
(Siberia).  20373,  2(S74,  20556. 
(Swedeu).  10556. 
See  also  Secale  cereals. 

Haccharum  arundituiceum.  20217- 
Sagittaria  sagittarfolia.  21650.  21651. 
fialnfoln.     See  Onobrychi*  onobrychvt, 
Salix  Bl»..  10160  to  1&I75,  10527,  1^88. 
19590,      19001,     2012S,     20236, 
20242. 
babflonica,  19857. 
rimlnalUi,  1985G. 
Salt  tree.     See  Halimoilcndrr/a  arffrn- 


Sambuctts  racemo»a,  20114,  20781. 
Sand  cherry.     See  Pninas  pumila, 
Saud  luceni.     See  Medicago  media. 
Sausage  tree.     See  Kigclia  pinnalti. 
Saxegothaea  conspicua,  19114. 
^axifraga  sp.,  20156. 

labularii,.  20155. 
Svabioga  caucasica,  20167. 
Hchizandra  cMnrn»ia.  19602,  20361. 
Scirpa*  sp,  19525.  20454. 

eriop7ionim,  20228.  20229. 
lacusMH,  20387. 
luberogui,  10279. 
Sea  kale.     See  Crambe  maritima. 
Sccale   cercate,  19666,  20373,  203  74. 
20656,    205S5,    20580,    20910,    21513. 
21714.  21715. 
SecMum    edule,    10370,    10862,    20435, 

20865,20867. 
Scdum  sp.,  20175. 
Seaamum  imUcum,  21707. 
Seabania  acaleata,  21368. 

aeguptiaca,  21542,  21610. 
iitacmcuTpa,  19912. 
Siberian  crab  apple.     See  Malut  bno 

moeroxylon  dulciflcum.  19964.  21056. 
Silver  tree.     See  heucadendron  argen- 

Slnapia  alba.  20379. 

Solanum  commeraoni,  19603.  19694. 

dulcamara,  19417. 

mfionpena,  21031. 

tuberoaum,    19582    to    19685, 
20806.  21584  to  21501. 
MuucAut  sp..  20055. 
Wojiftom  japontca.  2000a 

tamenloaa,  21324. 
Sorbita  sp.,  20110. 
Soi^hum  (China),  21676  to  21678 

(EgJT't),  19517,  10518. 

(German  East  Africa),' 20081 
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Surglium   (India),  20873. 

(Manchuria),    19187,    20612, 

20627,  21077,  21078. 
(Xatal),  19767  to  l»77r). 
<New  South  Wales),  19107  to 

19109. 
(Orange     River     Colony), 

(PhlUpplneB),  19213,  19214. 

(Russia),  20625. 

(Siberia),    20620,    20621, 

20706. 
(Turkestan),    20702,    20710, 
21729. 
See  also  Anaropogan  sorghum. 
Soy  bean  (Chlua).  20797,  20798. 

(Japan),     19081     to     18987. 

20892.   208R3. 
(Manchuria),   19183.    1D1S4. 
10186.  20011,  20029,  20854, 
21079,  210«0. 
(Siberia),    20405    to    20112, 
20114.  20690. 
See  also  Oglcine  higpida. 
Spek-boom.     See  Portulacaria  afra. 
Hphacralcea  umbellata,  19286. 
Spikenard.    See  AraUa  racemoga. 
Spinacia  olcracea,  20026,  20027. 
Spiraea  sp.,  20122,  20123. 
tiporobolus  sp.,  21496. 

elongalua,  21025,  21639. 
Spruce.    See  Pioea  app. 
Squash.    See  Gucitrbita  maxima, 
Stachyn  afflitU,  21702. 
Stipa  capillata.  20686. 
(cftH,  20812. 
pennala,  20679,  20729. 
Strawberry  (China),  21320. 

(Norway).   2078ii. 
See  also  Fragaria  spp. 
Strvchnos  ignatii,  21482. 
Sumac.     See  Rhiu  ep. 
Sunflower.     See  Helianlhus  annaiit. 
Sweetpotato  (British     West     Indies), 
19942    to    19960,    209^7, 
21199  to  21201. 
(Cuba).  19810  to  19821. 
(India),  19836  to  19841. 
(Mexico),  20863,  20971  to 

20973. 
(Slam),  19423. 
See  also  Ipomoea  batatas. 
Bgngortium  sp..  20969. 
Sgringa  amurettaii,  20324. 

Tacca  pinnatiftda,  19241. 

Taraxacum  sp.,  20172. 

Taro.    See  Alocagia  spp.  and  Colocagia 

spp. 
Tecoma  chTyxantha,  19956. 
Telfairia  occidentalU.  19966. 
TerminaHa   arjuna.   19097. 
Theapexia  populnea.  21608. 
Tilia  oordata,  20290,  20291. 

mandnhurica.  20100,  20292.  20293. 
nmothy.     See  Phlevm  prateme. 
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'■  TluOalo."     See  Afzetia  rhomboldft. 
Tobacco  (BraEll).  19182. 
(China),  21627. 
( Korea ) ,  20063. 
(Philippines).  19197  to  19199. 
See  also  Nicotiatta  spp. 
Trefoil,    yellow.      See   Lotut    comicit- 

latua  }aponiou». 
Tricholaena  ronra.  19158. 
Trichoptcryx  elt-gans.  21498. 
TrifoHum  sp.,     20021,     20O22,     20384, 
20733,  20746,  20747. 
agrarium,  20661. 
alcxandrinum,      21660      to 

21662. 
alpeslre.  206.'>4,  20736,  20762. 
elegang.  20613. 
fltiforme.  20662. 
hVbridum,       20535,       20037, 

20774. 
lupinatler.  20638.  20057. 
medium.  '20li!iii. 
montanum.    .  2U655,     20056, 

20660,  20735. 
pannonicum.   20665,  20666. 
pratenge,    19911,    19970, 
20468,     2a^2I      to     20533, 
20566,  20567,  20578,  20650, 
20663.  20737.  20772,  20773, 
20788,  20790,  20791. 
procumbena,  20664. 
repent,  19800,  20534.  20530. 
tauveoten*.  19506,  19507. 
Trigonella  crassipeg,  21578. 

/ocnum-ffro«'um,    19521. 
monantha,  21579. 
radiata,  21B77. 
Trimciia  turida,  19169. 
THticHm  lulgarc.  19482.  20371,  20372, 
20568,    20568,    20569,    20572.    20680, 
20858.  21071.  21072,  21372  to  21376, 
21667.  21668. 
Trtlonla  sp..  21222. 
Tuberose.     See  PalianthPH  tiibero»a. 
Tuna-    See  Opuntia  sp. 
Turnip,  Chinese.    See  £raggica  chinitt- 
gU. 


Udo.     See  Aralta  cordata. 

Indetermlned,  19163.  19412.  39115 
19416,  liM57  to  19462,  20064,  200WI, 
20124,  20129.  20130,  20132,  20163. 
2U169,  20184,  20192  to  20194,  20351), 
20436.  20403,  21007,  21030.  21235. 

Vnngueria  infausta,  19789. 

Vanaia  bi>.,  18716. 

Varnish  tree.     See  Eoelreuteria  itonl- 

culata. 
Veronica  macroiira.  21041. 
Vetch.    See  Vicia  spp. 
Viburnum  sp.,  20115,  20116. 

odoratiiaimum,  20838, 20839. 
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VMa  S|i.,  20013  to  a0019,  20385,  20570, 
20745,   20756,  20757,   21580  to 
21582. 
cracca,      20543.      2(K565.      20573. 

20577,  aJ809,  20611. 
faba,  10520,  211S0. 
mtiva,  1»823. 
iieptum.  20661. 
villosa.  20W7.  21060. 
Viffna  8|>.,  21508  to  21511. 

i-alfang,     21202,     212&3.     2129t(. 

21535,  21536,  21538,  215.11f. 

21563,  2I5G4,  21065,  21602, 

21603. 

aeHQuipedfau*.   20005,   21558  to 

21562,  21568.  21560. 
unguicalata.  20006,  20080, 20083. 
20984,     2I00G,     21061,     210'«>, 
212&4.     21205,     21207.     21299, 
21537,  21509. 
VMa  B|i.,  20173. 

VitU  amanjteiit.  10477,  19600,  20347  to 
20349,  20761. 
vini/era,  19088,  19382. 

Walnut  (Germany).  21483  to  21485. 

See  also  Juglant  spp. 
Water    Illy.     See    Castalia    and    Wj/m- 

phaca. 
Watermelon  (Chloa),  21023).  21030. 

See  niso  CitrvUut  vul- 

Watgonia  dcnsiftora,  21221. 
Wheat  (Australia),  21372  to  21376. 

(China),  20858.  21667.  21668. 

(England),  104S2. 

(Manchuria),  21071,  21072. 

(Russia),  2U6Sa 

(Siberia).   20371,   20372,   20558. 

(Sweden),  20568,  20560,  20572. 
Hee  also  Tritu^.um  spp. 
Willow.    See  Sali;e  spp. 
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Wood-Oil  t 


See  Aleuritcg  fordiL 


Xanllwrrhoea  tateana.  21261. 

Xanthosonui  ap.,  10080,  10006,  10142. 
19143.  10149,  19150. 
10171.  10172,  19217 
to  10210,  19221  to 
10225,  10271,  10778, 
10707,  2O150,  20451, 
20484  to  20490,  20970, 
20085.  20086. 
aaoUHJoHum.  10203. 19715, 

20846.  20801. 
Violacvam.   21047. 

Xanthoxylum  aUanthoidei,  20007. 

Xj/rii  sp..  2149S. 

Yam.     See  Dloacorea  spp. 
Yautia  (British  Guiana),  19140,  19150. 
(British    West    Indies),    10171, 

19172,  20846,  20985,  20986. 
(Canal  Zone),  19715.  19707. 
(Colombia),  10142,  19143. 
(Cuba),  19203,  21047. 
(Dutch  Guiana).  192I7to  19210, 

19221  to  19225. 
(Isle  of  Fines),  20460. 
(Mexico).   10080,   19778.   M451, 

20864,  20070. 
(Santo     Domingo),     20484'    to 
20490. 
See  also  Xanthoaoma  spp. 

Zapupe.     See  Agave  sp. 

Zea  mavn.  10465.  10568  to  19571,  20674. 

21311.  21684,  21726. 

Zcphyranthea  tultiapatha,  10170. 

Zi:sphtts  aaliva,  10394,  10307.  20002, 

21618,  21619. 

splna</nH»ti,  20080. 

Zovsia  puneena,  10425,  10426,  21634. 
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u.  70.  The  Commprc[>l  Sintua  ot  Durum  Wheat.      1904.     Price.  10  ceaM. 

71.  Sol)  iDUCulatlua  for  Leguniea.      lOOri.     I'rlce,    IS   raata. 

T^  UlscellBDMuE  rapen.      1905.      TrJee.  5  ceiiM.  ' 

73.  The  Development  ot  SlDsIe-Germ  Beet  Seed.     1005.      Price.  10  cent*. 

74.  ITIolily  l'e.-ir  and  Olber  fuctl  ns  K.Jod  for  Htorfc.      1005.      Price,  G  ranti. 
7n.  Range  Managenieiit  la  the  State  of  Waabingtoa.     1805.     Prim.  5  centa. 

7C.  Copper  as  an  Alglcid*  tiid  lUalnteCUnt  In  Water  Supplies.      1005.      Price,  S  eeotl. 

TT.  The  Avocado,  a  Salad  Fruit  fram  the  Tropica.     1905.     Price,  S  cents. 

7H.  ImprovlDg  the  Qualltj  ot  Wheat.     IW5.    Price,  10  cenls. 

75.  Varlablllly  ot  Wheat  Varletlra  In  Realatance  to  Toilc  Salts,     180S.    Price.  S  cents. 
80.  Agricultural  Exploratlouq  In  Algeria.     1B05.     Price.  10  cents, 

ei.  EToIutloD  of  Cellular  Structores.      1908.      Prlet.  5  cents. 

S2.  GrasG  Lands  ot  the  Soutb  Alaska  Coast.     1905.     Price.   10  ceots. 

83.  The  Vitality  of  Burled  Seeds.     1905.     Price,  6  cents. 

84.  The  Seeds  of  the  BlaegraasBB.      190S.      Price,  0  cents. 

85.  The  ITlnclples  of  Mushroom  Growing.     IflOS,     Price.  10  cents. 

8a.  Agriculture  without  Irrigation  Id  the  Sahara  Eiesert.      1005.      Price.  5  cent!. 

S7.  UiscBBe  Refilalance  of  PoUtoes.     1005.     Price.  .1  cents. 

88.  WeeFll-KeBlHllng  Adaptatloua  ot  the  Calton  Plant.      1006.     Price,   10  cents. 

89.  Wild  Medicinal  Plants  ot  tbe  United  States.     1900.     Price,  C  cents. 

90.  MlftceUsneous  Papers.      1306.      Price,  B  cents. 

91.  Varletlea  ot  Tobacco  Seed  Distributed,  etc,     lOoa.     Prlcei  5  cents. 
02.  Hate  Varlelleg  and  Date  Culture  In  TunU.      1006.     Price,  25  cents. 

93,  Tbe  Control  ot  Apple  Ultter-Rot.      1006.      I'rice,   10  centa. 

94.  Knrni  lYactlce  with  Forage  Crops  In  Wealern  Oregon,  etc.     1906.     I'rice.  10  centa. 
05.  a'   New  Type  ot  Red  Clover.      1900.      Price,   ID  cenia. 

96.  Tobacco  Breeding.      lOOT,      Price.   15  ceniB. 

08.  Soy  Bean  Varieties.     1907.     Prtce,  IS  cents- 

00.  Qulcli  Kletbod  tor  Determination  of  Moisture  In  QralB.     1907.     Price,  b  cents. 

100.  Miscellaneous  I'apera.     1907.     Price,  'ia  cents. 

101.  Contents  of  and  Indei  to  Bulletins  Nos.  1  to  100.      1907.      Price,  16  cents. 

102.  MlKcellaueoua  Papers.     IDOT.     Price,  15  cents. 

103.  Dry  Farming  In  the  Great  Basin.     1907.     Price,  10  cents. 

104.  Tbe  L'se  of  Feldspathlc  Rocks  Ba  Fertilisers.      1007.      Price,  5  centa. 

105.  The  Relation  ot  tbe  Compodltlon  of  tbe  Leaf  to  tbe  Burning  Qualities  ot  Tobacco, 

leOT.     Price,    10  cents. 

106.  Seeds  and  Plants  Imported.      Inventory  NiP  12.     1907.      Price,  IB  centa. 

107.  American    Root    Drugs.      1007.      Price,    IS   cents. 

108.  Tbe  Cold  Storage  at  Small  Fruits.     lOOT.     Price,  IS  cents. 

109.  American 'Varieties  of  Garden    Beans.      1907,      Price.   25  cents. 

pers.     1807.     Prltec,  15  cents. 

the  Pbyslologleal  Testing  of  Drug  Plants,     IBOT. 
Price,   10  cents. 

113.  The  CompsratlTe  Tolerance  of  Various  Plants  for  tbe  Salts  Common  In  AlksUSL 

Bolls.      1007.  ,  Price,   B   cenls.  F 

114.  8ap-Rot  and  Other  Dlneases  ot  the  Red  Oum.     1007,     Price,  16  cents. 

IIQ.  The  Drslufei'tlon  of  Rewsge  Emuenls  for  the  Protecllon  of  Public  Water  Supplies, 
lie.   The  Tuna  as   Food   for  Man.      lUOT.      Price.    10  cents. 

117.  Tbe  liexeedlng  of  Depleted  Kange  and  Native  Pastures.      lOOT,      Price.   10  cents. 

1907.     Price,    10   cents. 

118.  Peruvian  Alfalfa.     190",     Price,  10  oi'iits. 

lis.  Tbe  Mulberry  and  Other  Silkworm  Food  Plants,     1907.     Price,  10  cents. 

120.  Tbe  Production  ot  Easter  Lily  Bulbs  In   tbe  United  States.     1008.     Price,   10 

121,  Miecellaneoug  Papers.     19US,     Price.   15  cents. 

ITZ.  Curly-Top.  a    lilaenBe  of  Sugar  Beets.      I90&      Price.   15  cents. 

123.  Tbe  DiH'ay  of  OrenROS  while  In  Transit  from  California.      1908.      Price,  20  cents. 

124.  The  Prlcliiy  Pear  as  a  Farm  Crop.     1008.     Price.  10  centa. 

125.  Dry-Land  Olive  Culture  In   Northern   Africa.      1908.      Price   10  cents. 

126.  Nomenclatore  of  the  .Pear.      1008.      Prtce,   30  cents. 

127.  Tbe  Improvement  ot  Mountain  Meadowx.      1008.      Price,  10  cents. 

128.  Elgyptlan  Cotton  In  the  Southwestern  I'nltcd  States.      IIIOH.      Price.  15  cents. 
120.  Barium,  a  Cause  ot  the   l.ooo  Weed  Disease.      1008.      Price,  10  cents. 

130,  Dry-Land  Aericullure,      lOnn.      Price,   10  cents. 

131.  MlBcellaneous   Papers.      190S.      Price.   10  cents. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agricultube, 

Bureau  op  Plant  Industry, 

Otficb  op  the  Chief, 
Washington,  D,  C,  June  18,  1908. 
Sm:  I  have  the  liunor  to  transmit  herewith,  and  to  recommend 
for  publication  as  Bulletin  No.  133  of  the  series  of  this  Bureau,  the 
accompanying  manuscript,   entitled    "Peach,    Apricot,    and    Prune 
Kernels  as  By-Products  of  the  Fruit  Industry  of  the  United  States." 
This  paper  was  prepared  by  Mr.  Frank  Rabak,  Expert  in  Drug- 
Plant  Investigations,  working  under  the  direction  of  Dr.  Rodney  H. 
True,  Physiologist  in  Chai^,  who  submits  this  manuscript  with  a 
view  to  publication. 

There  has  been  some  demand  for  information  along  this  line  from 
fruit  growers,  who  have  recently  felt  the  desirability  of  working  up 
all  products  capable  of  being  made  a  source  of  profit.  In  view  of  the 
fact  that  the  oils  obtained  from  these  kernels  are  practically  identical 
with  those  now  imported  from  foreign  sources,  a  fact  which  is  shown 
in  the  accompanying  bulletin,  it  seems  clear  that  the  information 
here  submitted  wUl  meet  with  a  welcome  not  only  from  the  fruit  men 
but  also  from  the  importers  of  the  products  concerned. 
Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  Jaubs  Wilson, 

Secretary  of  Affrictdiure. 
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PEACH,  APRICOT  AND  PRUNE  KERNELS  AS 
BY-PRODUCTS  OF  THE  FRUIT  INDUSTRY 
OF  THE  UNITED  STATES. 


BOTANICAI.  INTBODUCTION. 

The  natural  order  Drupacese  supplies  a  large  number  of  edible 
fruits,  many  of  wbicb  are  grown  ami  marketed  commercially  on  a 
lu^  scale.  Among  these  the  peach,  the  apricot,  and  the  prune  are 
important. 

Tbe  apricot  is  a  native  of  Turkestan  and  China,  though  deriving 
its  species  name,  Amygddlua  armeniaca  L.  (Armeniaca  vulgaris  Lam., 
Prunus  oleoginosa  Desf.),  from  Armenia,  formerly  considered  its 
native  country.  In  the  United  States  it  is  grown  for  the  most  part 
west  of  the  Rocky  Mountains. 

The  peach  is  also  of  foreign  introduction  and  is  known  botanically 
as  Amygdalus  persica  L.  (Persica  vulgaris  Mill.,  Prunus  persica  Benth. 
and  H(K>k.,  Malum  persicum  Plinius). 

The  origin  of  the  peach  has  been  traced  to  China,  though  most  of 
the  varieties  grown  in  Europe  and  America  prior  to  the  last  half 
century  were  derived  from  Persian  stock.  It  is  very  widely  dis- 
tributed in  the  United  States,  being  largely  grown  in  California,  Colo- 
rado, Michigan,  Georgia,  Missouri,  Arkansas,  Texas,  Delaware, 
Maryland,  West  Virginia,  New  Jersey,  and  other  States. 

Of  the  half  dozen  species  of  plums  that  are  commercially  grown  in 
the  United  States  the  common  prune  of  the  market  is  most  impor- 
tant. Though  widely  distributed,  the  prune  is  most  largely  gn>wn 
in  California,  Oregon,  Washington,  and  Idaho,  and  represents  fruit 
of  B  few  varieties  of  Prunus  domesiica  L. 

Near  relatives  to  the  species  just  described  are  those  which  bear 
the  sweet  and  bitter  almonds  of  commerce.  The  sweet  almond  is 
the  seed  of  Amygdalus  communis  dulcis  DC.,  while  the  bitter  almond 
is  designated  as  Amygdalus  communis  amara  DC. 

The  almond  is  a  native  of  Africa  and  the  East,  but  now  grows  wild 
in  all  parts  of  southern  Europe.  It  has  been  introduced  into  Cali- 
fornia, where  the  climate  seems  peculiarly  adapteil  to  its  growth. 
While  the  tree  thrives  in  most  of  the  peach  districts,  its  early- 
blossoming  habit  renders  it  susceptible  to  injury  by  spring  frosts. 


8  PEACH,   APRICOT,  AND   PBUNB   KERNELS. 

The  principal  articles  of  commerce  from  the  almond  tree  are  the 
kernels  from  the  fruit,  both  the  bitter  and  the  sweet  varieties  being 
imported  in  large  quantities  from  France,  Spain,  Italy,  and  the 
Levant. 

The  principal  products  of  the  genus  Prunus  are  the  fruits,  which 
form  a  very  important  article  of  commerce  in  the  United  States,  as 
well  as  in  foreign  countries.  The  fruits  of  the  peach,  prune,  and 
apricot  are  produced  in  large  quantities  in  different  portions  of  the 
United  States,  the  peach  being  more  generally  grown  than  the  apricot 
an<l  prune,  both  of  which  are  most  lai^ely  planted  on  the  Pacific 
slope,  and  especially  in  California. 

The  production  of  the  three  fruits  mentioned  has  assumed  con- 
siderable proportions  within  recent  years,  as  is  in  a  measure  indicated 
by  the  total  exportation  of  these  commodities.  During  the  year 
1906  there  were  exported  from  the'  United  States  for  foreign  con- 
sumption 13,760,281  poun<]s  of  apricots,  with  a  total  valuation  of 
$1,325,422;  peaches,  1,181,649  pounds,  with  a  valuation  of  1110,407; 
and  prunes,  24,869,744  pounds,  with  a  valuation  of  $1,410,636.'' 
These  statistics  cover  simply  the  dried  fruit,  no  data  as  to  the  fresh 
and  canned  products  being  available. 

In  the  course  of  preparation  for  the  market  and  before  exporta- 
tion, the  apricots  and  peaches  undei^o  the  process  of  pitting,  by 
means  of  which  the  pits  or  stones  are  removed  from  the  fruits,  while 
the  pitting  of  dried  prunes  has  been  only  recently  undertaken  in  a 
commercial  way. 

The  kernels  of  the  sweet  and  bitter  almonds  form,  as  already 
stated,  important  commercial  articles.  The  kernels  (»f  both  were 
formerly  used  in  the  manufacture  of  the  fixed  oil  of  almonds.  In 
late  years  the  sweet  almond  has  been  almost  entirely  supplanted  by 
the  bitter  form  because  of  the  much  lower  price  of  the  latter.  Both 
sweet  .and  bitter  almonds  are  also  used  extensively  by  confectioners. 
The  fixed  oil  expressed  from  bitter  almonds  is  practically  identical 
in  composition  with  that  from  sweet  almonds;  and,  furthermore, 
since  the  press  cake  from  the  bitter  almond  forms  a  basis  for  the  prepa- 
ration of  the  essential  oil  of  almonds,  it  is  used  in  preference  to  that 
of  the  sweet  almond.  Both  the  fixed  and  volatile  oils  of  almonds 
are  important  pharmaceutical  articles,  the  fixed  oil  being  used  very 
largely  in  the  mamifacturo  of  emulsions,  soaps,  ointments,  etc., 
while  the  bitter  almond  oil  is  prized  therapeutically  largely  on  account 
of  its  sedative  action  and  because  it  is  a  suitable  and  convenient 
means  for  the  introduction  of  the  very  poisonous  hydrocyanic  acid 
into  remedial  agents. 

"  lommcnc  an<l  Navigation  of  the  llniUKi  Staled,  ItHMt,  pp.  5!m-59T. 
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BELATION   TO  SWEET  AND   BITTEE  ALM0HD6.  9 

The  pitting  process,  which  is  applied  to  the  fruits  of  peaches,  apri- 
cots, and  prunes,  yields  great  quantities  of  pits  or  stones.  The  uses 
to  which  these  pits  have  been  put  heretofore  place  them  in  the  cate- 
gory of  waste  products  or,  in  some  cases,  by-products.  Apart  from 
their  use  as  a  fuel,  the  majority  have  been  discarded,  with  the  excep- 
tion that  a  certain  quantity  of  apricot  pits  have  been  marketed  and 
some  peach  pits  have  been  sold  to  mirserymen. 

In  view  of  the  extensive  use  of  almond  kernels  in  commerce  and 
considering  the  exceedingly  close  botanical  relation  of  the  peach, 
apricot,  and  prune  seeds  to  those  of  the  almond  as  well  as  the  simi- 
larity of  composition,  there  is  seemingly  no  definite  reason  why  the 
kernels  of  these  three  fruits  should  not  demand  attention  with 
reference  to  their  possible  commerci^  value. 

The  purpose  of  the  investigation  reported  upon  in  these  pages  has 
been  to  bring  about  not  only  a  clearer  understanding  of  these  kernels 
with  special  reference  to  their  likeness  to  almond  kernels,  but  also  to 
compare  chemically  the  commercial  products  obtainable  from  the 
kernels. 

Owing  to  the  very  close  relationship  existing  between  the  kernels 
of  these  various  fruits  and  since  the  commercial  products  capable  of 
separation  from  these  kernels  are  of  sufficient  importance,  a  new  com- 
mercial resource  suggests  itself  in  the  utilization  of  these  waste  pita 
and  kernels. 


PHYSICAL   HELATIOKSHIP. 

In  physical  appearance  the  close  similarity  between  the  kernels  of 
the  peach,  apricot,  and  prune  and  those  of  the  sweet  and  bitter 
almonds  stands  out  very  prominently.  They  are  produced  by  plants 
belonging  to  the  same  family,  the  Dnipaceie,  and  in  fact  by  plants 
belonging  to  very  closely  related  genera.  All  produce  a  fruit  dru- 
paceous in  character,  with  a  fleshy  pericarp  or  sarcocarp  surrounding 
the  pit.  The  character  of  the  fleshy  portion  of  the  fruit,  as  well  as 
the  external  appearance,  differs  materially,  as  does  also  the  external 
appearance  of  the  pit,  but  the  kernels  within  the  pit  have  the  close 
resemblance  that  the  trees  bear  to  each  other,  differing  chiefly  in  size. 

CHEMICAL    RELATIONSHIP. 

Chemically  the  kernels  of  the  peach,  apricot,  and  prune  bear,  even 
to   a   much  greater   degree   than  in   physical   appear^ce,   a  close 
similarity  to  the  sweet  and  bitter  almonds,  and  especially  to  the  latter. 
61805-08 2 
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10  PEACH,  APBICOT,  AHD   PRUNE  KERNBLB. 

The  composition  of  bitter  almonds  is  approximately  as  follows:" 
Fixed  oil,  46  per  cent;  mucilage,  3  per  cent;  sugar  (mostly  dextrose), 
Cpercent;  proteids  (includingemul9in),24to30percent;  amygdaltn, 
1  to  3  per  cent;  and  about  3  to  5  per  cent  of  ash.  It  is  well  known 
that  bitter  almonds  can  be  made  to  yield  prussic  acid  (hydrocyanic 
acid)  by  simple  maceration  of  the  crushed  seeds  in  water.  It  was 
formerly  supposed  that  the  hydrocyanic  acid  was  contained  in  the 
seeds,  but  Robiquet  and  Boutron-Charlard ''  in  1830  discovered  that 
this  principle  does  not  preexist  in  the  seed  of  the  almond  and  is  not 
formed  until  water  is  present.  These  investigators  discovered  a 
crystalline  substance  in  the  almond  which  was  termed  amygdalin  and 
which  belongs  to  a  class  of  plant  constituents  known  as  glucosides. 
Glucosides  have  the  property  when  decomposed  or  hydrolysed  by  a 
ferment  or  dilute  acid  or  alkali  to  yield  dextrose  (or  an  allied  sugar 
which  is  constant)  and  some  other  compound  which  is  not  constant, 
but  which  possesses  a  definite  composition.  It  may  therefore  be 
stated  that  when  the  two  important  constituents  of  the  bitter  almond, 
the  glucoside  amygdalin  and  the  ferment  emulsin,  are  made  to  inter- 
act by  the  addition  of  water,  the  following  compounds  result  as  prod- 
ucte  of  the  hydrolysis:  Dextrose,  hydrocyanic  acid,  and  benzaldehyde. 
The  reaction  is  as  follows: 

€i„H„NO„  ,  2(j  ,j^  HCn  ^    f'„H,CIIO  .,  2r,H„0,_ 

amygdalin  '       hy<lrocyaiiic  at'id     benzaldehyTo      destroee 

The  emulsin,  as  will  be  observed,  takes  no  ([uantitative  part  in  the 
reaction,  but  in  the  presence  of  water  simply  acts  aa  a  catalytic  agent, 
causing  the  decomposition  of  the  amygdalin,  as  shown  in  the  above 
reaction. 

The  hydrocyanic  acid  and  benzaldehyde  comprise  what  is  known 
in  commerce  as  the  volatile  oil  of  bitter  almonds.  It  is  therefore 
evident  that  the  chief  constituents  of  bitter  almonds  are  the  fixed  oil, 
the  amygdalin,  and  the  proteids,  including  emulsin. 

The  composition  of  the  kernels  in  question — those  of  the  peach,  apri- 
cot, and  prune — is  practically  the  same  as  that  of  bitter  almonds,  only 
a  slight  variation  existing.  The  percentages  of  fixed  oil  and  amyg- 
dalin (which  is  an  important  constituent  for  the  production  of  vola- 
tile oil)  in  the  seeds  compare  vety  favorably  with  the  quantities  of 
the  same  constituents  found  in  a  commercial  sample  of  bitter  almonds. 
These  comparative  results  are  shown  imder  the  discussions  of  the  fixed 
and  volatile  oils.  Is'o  doubt  remains,  therefore,  that  commercial 
products  similar  to  those  produced  from  the  bitter-almond  kernels 
may  he  produce<l  from  the  kernels  of  the  peach,  apricot,  and  prune. 


"National  Dispensatory,  1905,  p.  ]63. 

ft  AnnaleBdeChimie;  Jour,  of  Phann.,  1833,  p.  67. 
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COMMBBCIAL  PRODUCTS  FROM   KEBNiXS. 


By  proper  manipulation  of  the  kernels  from  the  peach,  apricot, 
prune,  and  almond,  there  may  be  produced  (1)  the  fixed  oil  and  (2) 
the  volatile  oil. 

The  fixed  oil  obtained  by  expression  of  the  sweet  and  bitter  almond 
kernels  constitutes  a  very  important  article  of  commerce.  Owing  to 
the  consistent  high  prices  of  the  crude  material,  however,  the  fixed 
oil  has  ceased  in  a  large  measure  to  be  prepared  from  the  almond  . 
kernel,  which  has  been  replaced  by  cheaper  materials,  such  as  apricot 
and  peach  kernels. 

As  early  as  1888"  a  fixed  oil  was  expressed  commercially  from 
peach  and  apricot  kernels.  It  was  also  extracted  on  a  large  scale  in 
the  temperate  belt  of  Asia,  between  east  Hindustan  and  Persia,  from 
apricot  and  peach  seeds.  *  Owing  to  the  rapid  displacement  of  almond 
oil  by  oils  made  from  other  kernels,  much  attention  was  given  to  the 
growth  and  production  of  apricots  and  peaches  in  European  and 
Asiatic  countries,  growers  in  thp  vicinity  of  Damascus  and  Syria  being 
especially  active  in  the  production.  From  the  former  locality  there 
-  were  exported  in  1889'  as  much  as  575,000  kilos  of  kernels,  and 
from  Syria  in  1895'*  about  300,000  kilos,  mostly  to  Europe,  where 
the  fatty  oU  was  expressed.  Schimmel  &  Co.'  reported  in  1889  that 
the  fixed  oil  of  almonds  was  generally  represented  on  the  market  by 
peach-kernel  oil.  The  substitution  of  peach-kernel  oil  for  the  true 
almond  oil  has  been  greatly  minimized  by  the  enforcement  of  the 
Federal  and  State  food  laws. 

The  production  of  fixed  oOs  had  up  to  this  time  (1889)  been  con- 
fined entirely  to  foreign-grown  apricot  and  peach  kernels.  A  short- 
age of  crops  or  possibly  a  greater  demand  introduced  a  new  factor 
into  the  situation.  The  California  production  was  unusually  large, 
and  the  kernels  had  found  no  market  and  were  considered  as  useless 
by-products.  The  coincident  shortage  in  Europe  caused  considerable 
consignments  of  the  apricot  kernels  to  be  shipped  from  the  United 
States,''  principally  from  California;  and,  since  peaches  are  also  grown 
in  enormous  quantities,  the  kernels  from  the  peach  pits  gradually 
entered  the  same  channels,  and  in  1900^  about  40,000  kilos  were 
exported  to  Europe. 

oBer.,  Schimmel  &  Co.,  April,  1888,  p.  26. 

bMsben,  ThomaB.     Pharm.  Jour.  &  Trans.,  vol.  16,  p.  797.     1886. 

0  Pharm.  Jour.  &  Trans.,  vol.  20,  p.  856.     1889-90. 

rfRept.,  Schimmel  &  Co.,  April,  1897,  p.  5. 

<  Ber.,  Schimmel  &  Co.,  October,  1889,  p.  34. 

/Kept.,  Schimmel  &  Co.,  April,  1900,  p.  4. 
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Owing  to  the  vast  inroads  made  by  these  products  upon  the  pro- 
duction of  almond  oil,  an  oil  for  the  market  was  produced  either  from 
apricot  or  peach  kernels,  depending  upon  the  relative  market  value 
of  each,  apricots  being  as  a  rule  cheaper.  The  oil  almost  without 
exception  was  produced  from  apricots." 

Later,  oil  of  sweet  almonds  became  almost  a  rarity,  being  prepared 
only  to  a  small  extent  from  bitter  almonds.  It  was  asserted  that  for 
every  pound  of  this  oil  imported  at  least  100  pounds  of  peach  or 
apricot  kernel  oil  were  also  imported.* 

The  adulteration  of  oil  of  alaionds  with  apricot-kemel  oil  is  men- 
tioned as  early  as  1S66,'^  and  now  the  adulteration  has  been  trans- 
formed into  almost  a  total  replacement*'  of  the  true  oil  by  the  oil 
from  these  kernels. 

The  volatile  oil  of  bitter  almonds  was  reported  as  being  manufac- 
tured from  seeds  of  the  apricot  imported  into  France  from  Asia  Minor 
in  1877.'  Somewhat  later  it  was  declared  that  the  chief  raw  mate- 
rials/ for  the  manufacture  of  bitter-almond  oil  were  peach  and  apricot 
kernels,  this  statement  being  reconfirmed  in  1901'  by  the  assertion 
that  bitter-almond  oil  from  bitter  almonds  was  rarely  met  with  in  com- 
merce, but  was  represented  by  the  volatile  oils  from  apricot  and  peach 
kernels,  there  being  not  the  slightest  difference  between  the  oils. 

In  1903  and  1904*  the  principal  raw  material  was  Syrian  apricot 
kernels,  which  could  be  purchased  very  favorably;  nevertheless,  the 
demand  exceeded  the  output,  and  the  California  kernels  were  again 
drawn  upon. 

Inasmuch  as  both  fixed  and  volatile  oils  can  be  prepared  and  are 
prepared  from  peach  and  apricot  kernels,  and,  furthermore,  since  the 
demand  at  most  times  seems  to  ecjual  and  in  some  cases  exceed  the 
supply,  the  question  of  the  manufacture  of  these  commodities  in  the 
United  States,  where  so  much  raw  material  is  available,  presents  itself 
as  one  of  importance. 

It  has  been  pointed  out  that  the  present  commercial  supply  of  these 
oils  is  derived  from  European  countries,  where  the  products  are  man- 
ufactured principally  from  kernels  of  foreign  production,  but  to  some 
extent  from  kernels  produced  in  America,  The  enormous  output  of 
fruits  from  the  peach,  apricot,  and  prune  orchards  in  the  United 
States  has  been  alluded  to  in  the  foregoing  pages;  also  the  fact  that 

•>  Umney,  J.  €.,  and  Swinton,  R.  S.     lirit,  Phann.  Conf.,  1899,  p.  444. 

h  Pancoast,  G,  R.,  and  Kehler,  L.  F.    Amer.  Joar.  Pharm.,  vol.  74,  p.  495.    1902. 

cKicklce,  M.  J.    Chem.  Ceutralbl.,  1860,  p.  557;  Jour,  de  Pharm.,  1866,  p.  332. 

d  United  Slates  Dispensatory,  19th  od.,  p,  832. 

'Amer.  Jour.  Pharm.,  vol.  49, p.  421.    1877. 

/Bpr.,  Schimmcl  4  Co.,  October,  1889,  p.  34. 

?Bopt.,  Schimmel  &  Co.,  April-May,  1901,  p.  9. 

"Kept.,  Schimmcl  &  Co.,  April-May,  1904,  p.  7. 
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in  conjunction  with  this  lai^  production  of  fruit  there  are  produced 
immense  quantities  of  the  kernels  which  form  the  chief  raw  material 
for  the  manufacture  of  the  fixed  and  volatile  oils  of  almonds. 

Neither  fixed  nor  volatile  oils  are  produced  in  the  United  States 
from  these  kernels  to  any  extent,  the  consumers  depending  almost 
entirely  upon  foreign  production. 

Since  the  oik  from  the  kernels  of  the  peach,  apricot,  and  prune  are 
closely  related  and  allied  to  the  correspomling  oils  from  the  sweet  and 
bitter  almonds,  the  following  work  was  undertaken  with  a  view  to 
studying  the  oils  and  their  properties.  It  must  not  be  inferred  that 
the  dbject  is  to  encourage  adulteration  or  substitution,  but  the  simi- 
larities and  dissimilarities  which  exist  between  the  oils  from  these 
kernels  and  those  from  kernels  of  almonds  will  be  shown.  Conclu- 
sions may  then  be  deduced  concerning  the  real  merits  of  each  indi- 
vidual oil, 

TBX  FDCBD  OIL. 

METHODS    OF   EXTRACTION. 

Two  methods  are  at  the  present  time  in  use  for  the  extraction  of 
fixed  oils  on  both  a  large  and  a  small  scale.  Extraction  by  pressure 
is  possibly  made  use  of  more  extensively  than  any  other  method.  For 
this  purpose  hydraulic  presses  are  usually  employed,  consisting  essen- 
tially of  a  pump  for  furnishing  the  necessary  pressure  and  a  pressing 
box  to  which  the  pressure  is  imparted  and  in  which  is  placed  the 
material  to  be  pressed.  Usually,  in  pressing  seeds  such  as  those  of 
the  peach,  apricot,  or  prune,  a  press  so  constructed  as  to  allow  of 
warming  the  pressing  plates  is  employed,  thus  insuring  a  more  thor- 
ough expression  of  the  oil  and  consequently  a  hij^her  yield.  Judgment 
must,  however,  be  exercised  in  order  to  prevent  a  deterioration  in  the 
quality  of  the  oil,  which  is  very  likely  to  occur  if  excessive  heat  is 
applied. 

For  more  detailed  information  on  hydraulic  presses  and  their  appli- 
cation, reference  may  be  made  to  such  works  as  Schaedler,  Die  Tech- 
nologic der  Fette  und  Oele  des  Pflanzen-  und  Thierreichs;  I^ewko- 
witsch,  Chemical  Technology  and  Analysis  of  Oils,  Fats,  anci  Waxes,  2 
volumes;  and  Hefter,  Die  Technologic  der  Fette  und  Oele. 

The  method  of  extraction  with  organic  solvents  is  also  employed 
commercially,  large  extractors  *)f  various  construction  being  used  for 
the  purpose.  The  media  used  for  extraction  comprise  a  certain  class 
of  organic  compounds  which  have  the  property  of  dissolving  fats  and 
oils.  Among  them  may  be  mentioned  carbon  disulphi<l,  ether,  chlo- 
roform, benzine  and  petroleum  ether.  Each  solvent  possesses  its 
characteristic  advantage  and  also  disadvantages.  Some  may  be 
recommended  for  their  comparative  cheapness  and  others  on  account 
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of  their  leas  infiammable  nature  aiul  better  extracting  powers.  Any 
of  the  solvents  used  for  extraction  purposes  may  be  recovered  by 
proper  means  and  again  utilized  for  the  same  purpose,  the  expense 
being  thereby  reduced  to  the  minimum. 

The  form  of  apparatus  varies  somewhat  for  each  individual  solvent. 
Generally,  however,  extractors  are  constructed  of  suitable  metal, 
preferably  copper,  and  consist  essentially  of  the  extractor,  the  con- 
denser, and  the  receiving  vessel.  The  theoretical  underlying  principle 
is  that  of  continuous  extraction,  heat  bemg  applied  preferably  in  the 
form  of  steam  (thus  reducing  danger  from  infianmiability)  to  the 
receiving  vessel  containing  the  solvent,  thus  vaporizing  the  solvent, 
which  in  turn  is  condensed  by  a  proper  condensing  device  placed  in 
such  a  position  that  the  condensed  solvent  percolates  through  the 
material,  carrying  with  it  in  solution  the  fixed  oil.  The  solution  of 
the  fixed  oil  flows  into  the  receiver,  where  the  solvent  ia  again  vapor- 
ized and  condensed,  thus  completing  the  cycle.  Heat  is  constantly 
applied,  so  that  the  process  becomes  a  continuous  one.  More  detailed 
information  may  be  derived  from  the  references  already  cited. 

An  accurate  estimate  of  the  expense  required  for  the  installment  of 
either  hydraulic  presses  or  an  extraction  apparatus  can  not  be  given, 
the  price  varying  naturally  with  the  size  of  the  plant  and  the  output 
desired.  It  may  be  stated,  however,  that  such  apparatus  once 
installed  has  an  indefinite  period  of  usefulness  with  only  the  expense 
of  operation. 

EXTRACTION  OP  THE  FIXED  OILS  AND  LABORATORY  DATA  OP  PHYSICAL 
PROPERTIES. 

In  order  to  confirm  some  of  the  earher  statements  concerning  the 
fixed  oils  obtained  from  such  seeds  as  those  of  the  peach,  apricot, 
prune,  and  almond,  and  for  the  sake  of  comparison  both  physically 
and  chemically,  a  series  of  laboratory  experiments  was  carried  out  on 
several  samples  of  such  kernels  obtained  from  different  sources. 

Peach,  apricot,  and  prune  kernels  were  obtained  from  various  Cal- 
ifornia packing  houses,  and  sweet  and  bitter  almonds  were  purchased 
on  the  market  as  United  States  Pharmacopceia  articles.  The  genuine- 
ness of  the  California  kernels  can  not  be  doubted;  belief  in  the  gen- 
uineness of  the  sweet  and  bitter  almonds  purchased  on  the  open 
market  rests  on  the  statement  of  the_  supplying  firm  that  they  were 
imported  seeds  coming  from  Valencia,  Spain,  and  from  Italy,  respec- 
tively. 

Sufficient  quantities  of  peach,  apricot,  prune,  and  sweet  and  bitter 
almond  kernels  were  subjected  to  extraction  with  ether  in  a  Soxhlet 
extraction  apparatus,  which  in  principle  is  identical  with  the  large 
continuous  extractors  used  commercially. 
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The  percentage  yield  of  fixed  oils  after  complete  evaporation  of  the 
solvent  in  each  case,  t<^ther  with  the  other  physical  properties,  is 
shown  in  Table  I.  For  purposes  of  comparison  the  results  obtained 
by  a  foreign  investigator  in  the  case  of  peach,  apricot,  and  prune 
kernels  are  included. 


Tablb  I. — Character  mid  yield  nf  fired  oiU  obtained/T<n 


It  fruit  kernels. 


Peuh  kciiK)!  (CAJltomla) . . 


Aprli»t  Iwrnels  (C 

Prane  keroeli  {Call(oml>) 

Sweat  tlmonds  (Valcnda,  Bpaln) . . 

BltMr  alaiDiid*  (Italy) 

Sweet  slmoadi  (oU  par^iued  on 

niartMI. 
Apricot  lurdeli  (lorelKnl  ' 

Pesdi  kernels  (foreign)  <> 

Piune  kemeli  (lorHgn)  > 


Color. 

Odor. 

FMty.  iwarty   oUor- 

Bll^tljr  tatty,  nxrly 
Fatty,  with  nut-Ilk* 
Ne.rijodorte«,l«ty. 

Golden  jellow 

Nnifv  Dolorina,  he- 
coming  ;r]  low. 

'.r£..:r.-'- 

A,™»„  .,.,„«. 

'hkenve)i(<^>iliromla)... 


Apricot  kemela  (Catlloinia) 

Prune  kBniel«(C«ll[pralft) 

8*»t  almouds  (Valencia.  Spain) . 


Apricot  kcmeli  (foreign)  *■. 
Peach  korndii  (tnnlgii)  A. . . 
Prune  kernel*  (foreign) », . . 


Bland,  fatty,  nut-like.    Clear,  but  vlidd  at 
-W  C. 

Fatty  wid  nutty ao 

Bland,  fatty,  nutty.    do 

■lightly  sweet. 

Nut^lkB  and  fatty do 

Bland  and  fatty do 

Mild  and  agreeable....   Clear,  hat  vlsdd  at 

Heeemblea  oil  ol  al-  Clear,  but  vladd  at 
mond».  -18°  C. 

Agrewlile;  almond-;  Viadd  at +4°C.:  con- 
like,  geal.  at  -8.7B'  C. 


The  percentage  yields  of  oils  in  the  several  cases,  although  varying 
to  a  certain  extent,  are  amply  sufficient  to  warrant  extraction  com- 
mercially. Sweet  and  bitter  almonda  contain  a  slightly  higher  per- 
centage of  fixe<l  oil,  which  is  especially  noticeable  in  the  case  of 
sweet  almonds. 

The  specific  gravities  of  the  oils  examined  are  practically  identical, 
the  greatest  difference  being  but  0.001,  which  is  within  the  limit  of 
experimental  error.  As  a  rule  the  specific  gravitiea  of  oils  bear 
some  relationship  to  their  composition. 
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The  color,  odor,  and  taste,  aa  well  as  the  congealing  temperature 
and  solubility,  reveal  no  broad  differences.  The  congealing  point, 
being  a  factor  which  might  be  materially  influenced  by  any  great 
differences  in  composition,  is  especially  useful  in  the  detection  of 
adulterations  with  oils  of  an  entirely  distinct  type.  None  of  the 
oib  congealed  at  —16°  C,  remaining  clear  and  viscid,  the  observa- 
tions differing  on  this  score  from  those  made  abroad. 

Considering  all  points  of  similarity  and  dissimilarity  in  the  physical 
properties  of  the  fixed  oils  from  these  kernels,  any  line  of  tlemarcation 
which  might  be  drawn  seems  rather  obscure,  the  physical  properties 
of  the  almond  oils  being  so  minutely  varied  as  not  to  indicate  any 
radical  variation  in  composition. 

CHEMICAL    EXAMINATION. 

With  a  view  to  making  a  chemical  comparison  of  the  oils,  several 
of  the  more  important  so-called  chemical  constants  were  determined 
for  each  of  the  oils  of  peach,  apricot,  prune,  and  sweet  and  bitter 
almond  kernels.  For  purposes  of  better  illustration,  these  chemical 
constants  are  presented  in  Table  II,  thus  facilitating  a  ready  means 
of  discrimination  between  the  individual  members. 


Table  II.- Cliaaical 


^  oiti  obtaitud/rKn 


uajniil  kmula.. 


Peach  ke ,     .      . 

Apricol  kernels  (Ciillh 
Apricot  Inmelfl  (same  »  h 
I'nine  kan»]»  (California). 
Sweet  Blmonds  (Valencia. 
Bltleralmonda  (Italv).... 
Sweet  almondB  (purcnaaed 


Free  latt;  acJd«. 

Add 

CilcuUted 

niunber. 

acid. 

toBrter 

FREE    FATTV   ACIDS. 

The  free  fatty  acids  of  an  oil,  although  not  an  indication  of  its  value, 
are  nevertheless  an  index  of  age  or  rancidity  and  hence  become  a 
partial  factor  in  the  qualitative  valuation  of  a  fixed  oil. 

Almost  without  exception,  unless  the  strictest  precautions  are 
observed  to  protect  an  oil  from  light  and  air,  the  free  fatty  acids 
increase  with  the  age  of  the  oil.  Even  an  oil  kept  in  partially  filled 
bottles  or  containers  will  be  acted  upon  by  the  oxygen  of  the  air 
inclosed,  with  the  aid  of  light,  producing  a  liberation  of  free  acid;  or, 
in  other  words,  the  glycerin  esters  of  fatty  acids  suffer  decomposition 
with  the  liberation  of  the  free  acid  and  glycerin. 
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The  free  fatty  acids  were  determined  by  neutralizing  carefully  a 
weighed  quantity  of  the  oil  mixed  with  alcohol  with  N/10  potassium 
hydroxid  V.  S.  and  noting  the  number  of  cubic  centimeters  of  the 
alkali  consumed,  using  phenotphthalein  as  an  indicator. 

The  number  of  milligrams  of  potassium  hydroxid  consumed  by  one 
gram  of  the  fixed  oil  represents  the  acid  number  of  the  oil.  From 
the  amount  of  potassium  hydroxid  consumed  the  percentage  of  oleic 
acid  which  that  amount  represents  was  calculated  from  the  oleic 
acid  factor  (1  c.c.  N/10  KOH  =  .0280  gra.  oleic  acid). 

By  reference  to  Table  II  the  fact  that  all  fresh  oils  possess  but 
little  acidity  is  clearly  evident,  as  the  fresh  oils  from  peach,  apricot, 
and  prune  kernels  and  the  sweet  and  bitter  almond  oils  show  a 
minimum  of  0.32  per  cent  and  a  maximum  of  0.955  per  cent  of  free 
acid  calculated  as  oleic  acid.  Noteworthy  here,  also,  in  the  abnor- 
mally high  acidity  of  the  apricot  oil  taken  after  standing  for  a 
period  of  one  year  in  a  half-filled  bottle  and  only  fairly  protected 
from  light,  the  acidity  having  been  multiplied  by  17.5.  Attention  is 
also  called  to  the  acidity  of  the  aweet  almond  oil  purchased  on  the 
market,  which  possesses  about  five  times  the  acidity  of  the  freshly 
extracted  oil  and  which  serves  in  a  measure  to  indicate  that  the  oil 
was  sUghtly  aged. 

The  percentages  of  free  acid  in  the  oils  freshly  extracted  from 
peach,  apricot,  and  prune  kernels,  as  may  be  seen,  vary  but  slightly 
from  those  of  the  oils  of  either  sweet  or  bitter  almonds,  which  seems 
to  indicate  that  as  far  as  free  acidity  is  concerned  they  are  com- 
parable to  a  high  degree. 

SAPONIFICATION    VALUE. 

The  saponification  value  of  a  fatty  oil,  while  not  expressing  a  direct 
measure  of  the  quality  of  an  oil,  does  become  an  important  and 
influential  factor  in  the  judgment  against  other  oils  and  as  a  basis  of 
comparison  of  several  fatty  oils. 

The  saponification  numbers,  or  Koettstoerfer  numbers,  were  deter- 
mined according  to  the  method  prescribed  by  the  United  States  Phar- 
macopoeia," which  consists  in  heating  on  a  water  bath  for  a  half  hour 
a  weighed  quantity  of  oil  with  a  measured  volume  of  alcoholic  potas- 
sium hydroxid  and  titrating  back  the  excess  of  alkaJi  by  means  of 
half-normal  hydrochloric  acid.  In  this  manner  the  amount  of  potas- 
sium hydroxid  decomposed  by  reaction  is  readily  calculated.  The 
saponification  number  represents  the  number  of  milligrams  of  potas- 
sium hydroxid  required  to  saponify  completely  the  fatty  acid  esters 
or  giycerids  in  one  gram  of  oil. 

"  United  Statex  Pharmampa-ia,  eighth  revisinn.  p.  535. 
51805—08 3  .-.  , 
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Peach,  apricot,  and  prune  kernel  oils  compare,  as  may  be  seen, 
more  or  less  favorably  with  the  oils  from  sweet  and  bitt«r  almonds  in 
saponification  values.  The  oil  from  prune  kemeb  shows  a  value 
somewhat  lower  than  the  several  other  oils,  the  sweet  almond  oil 
being  most  nearly  associated  with  it,  while,  on  the  other  hand,  peach 
kernel  and  bitt«r  almond  oil  are  practically  identical  in  saponifica- 
tion values.  The  oil  of  apricots  is  slightly  above  and  in  fairly  close 
relatiojiship  to  the  sweet  almond  oil  purchased  on  the  market. 

The  United  States  Pharmacopoeia"  requires  for  the  expressed  oil  of 
almonds  a  saponification  equivalent  of  191  to  200,  the  oil  of  the  market 
examined  being  the  only  oil  besides  the  apricot  falling  within  the 
requirement,  the  remaining  oils  being  below  the  requirement. 

Although  no  preference  can  be  given  to  an  oil  on  account  of  the 
saponification  equivalent,  it  tends  to  show  that  the  composition  of  the 
oils  are  related  at  least  in  the  percent^e  of  saponifiable  glycerin  salts 
of  fatty  acids. 

lODIN    ABSORPTION, 

Of  somewhat  greater  significance  is  the  power  of  a  fatty  oil  to 
absorb  iodin,  usually  termed  iodin  absorption  or  iodin  number.  The 
iodin  number  represents  the  percentage  of  iodin  absorbed  by  a  fatty 
oil  under  certain  conditions.  The  iodin  value  is  dependent  upon  the 
amount  of  unsaturated  fatty  acids  in  the  oils.  The  most  common 
unsaturated  acid  occurring  in  animal  or  vegetable  oils  is  oleic  acid, 
which  is  present  in  the  oil  only  to  a  small  extent  as  the  free  acid,  but 
generally  as  the  glycerid  olein.  These  unsaturated  fatty  acids  or 
glycerids  combine  directly  with  iodin  or  hromin,  and  upon  this  prop- 
erty is  based  the  method  employed  so  extensively  in  the  quantitative 
examination  of  fixed  oils.  The  iodin  number  is  therefore  a  measure 
of  the  unsaturated  acids  present  in  a  fixed  oil. 

The  iodin  absorption  power  was  determined  according  to  the  United 
States  Pharmacopoeia,''  the  principle  of  the  method  depending  upon 
the  absorption  of  iodin  by  the  oil,  the  amount  taken  up  being  deter- 
mined by  titration  of  the  excess  by  means  of  N/10  sodium  thiosulphate 
V.  S. 

The  iodin  values  of  the  various  oils  indicate  a  close  relationship  to 
the  ahnond  oils.  The  oil  from  apricot  and  prune  kernels  and  the 
three  almond  oils  are  very  similar,  whereas  the  peach  oil  indicates 
only  a  slightly  higher  percentage  of  unsaturated  fatty  acids. 

It  is  of  interest  to  note  at  this  point  that  the  apricot  oil  after 
being  aged  for  one  year  shows  an  increase  in  iodin  number,  indicating 
that  the  amount  of  unsaturated  acids  has  increased  while  the  sapon- 
ification value  has  <iecreased,  owing  possibly  to  the  liberation  of  a 
considerable  amount  of  free  aciiis- 


" Uniteil  States  FharmHi'opa>ia,  ti^hth  revision,  p.  307. 
6  United  Stales  Pltarmaciipo^ia,  eighth  rRvision,  p.  527. 
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KEACnONS   TOWARD    REAOBNTS. 


Of  lesser  importance  in  the  judging  of  some  fixed  oils  is  their 
behavior  toward  reagents.  One  of  the  principal  tests,recommended 
by  the  United  States  Pharmacopceia  for  distinguishing  oil  of  almonds 
from  peach  and  apricot  kernel  oils  is  what  is  known  as  the  elaidin 
test,"  which  depends  on  the  reaction  of  nitric  acid  upon  the  olein  of 
the  oil,  forming  a  polymerized,  yellow,  viscous  compound,  eUiidin. 

Inasmuch  as  fixed  oils  are  known  to  give  characteristic  color  reac- 
tions with  certain  reagents,  a  comparison  of  the  colors  produced  with 
a  few  reagents  was  made,  as  shown  in  Table  III.  It  is  of  course  to  be 
borne  in  mind  that  color  reactions  are  no  absolute  index  of  the  quality 
of  a  fatty  oil,  but  serve  only  as  a  means  of  comparison. 


Sweet  almondA 
(Valencia, 

BltUr  aJiDonds 
Cllaly). 

SwMt  almond  a 
(purchaaal  on 
themaiket)  <■ 


.rivv 

Klaldln  twt. 

Brawn 

(irajlsh    srean.      Yellow 

g^n  maa.  after  ^d- 

Gniylahgieffli.  Pulpy  jd- 

Qraj- green,   IJght  brown 

Bl^  green,  YeUow 
green  and  lolld  atter 
standing. 

Bluish  green  mass.  Yel- 
luw    grrai    and    «olld 

I>ark  brown 
IW  brown. 

brown. 

ET 


"  Piircha«d  as  tTnlted  States  Pharmafoptrtn  almond  oil. 

The  color  reactions,  as  shown  by  the  above  tabulation,  reveal 
some  differences  in  the  oils,  although  in  most  cases  they  are  rather 
trifling.  The  elaidin  test,  on  the  Qther  hand,  instead  of  disclosing 
characteristic  differences  shows  to  a  great  extent  similarities  in  the 
oils.  As  has  been  previously  stated,  the  color  reactions  form  no  basis 
of  declaring  any  superiority  but  illustrate  rather  forcibly  the  kinship 
existing  in  the  oils  under  consideration. 

COMPARiaO.V    WITH    ALLIED    TIXED    OILS. 

While  it  is  impossible  to  assert  from  a  careful  scrutiny  of  the  above 
data  that  the  oils  of  peach,  apricot,  and  prune  kernels  are  in  every 
way  equal  to  those  obtained  irom  almonds,  it  is  reasonably  safe  to 
state  that  the  oils  are  not  ra<hcally  different  from  them.  The  botan- 
ical and  physical  similarities  of  the  trees  and  their  products  are  sub- 
stantially upheld  by  the  exceedingly  close  similarity  from  a  chemical 


"  United  StatFs  Pharnia<Tipceift,  cightli  i 
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viewpoint.  The  differences  observed  are,  however,  not  sufficiently 
marked  to  justify  a  statement  of  superiority  of  one  over  the  other. 

In  all  cases  the  range  of  differences  is  comparatively  small  and  only 
in  the  prune-kernel  oil  are  the  chemical  constants  at  all  noticeably 
dissimilar.  The  fact  that  the  prune-kemel  oil  behaves  shghtly 
unhke  the  other  members  can  no  doubt  be  accounted  for  from  the 
fact  that,  according  to  the  statements  of  the  suppUers  of  these  ker- 
nels, the  prunes  are  subjecte<l  to  heat  during  the  process  of  pitting 
or  before.  This  is  necessary  because  of  the  difficulty  which  is  expe- 
rienced in  separating  the  fleshy  sarcocarp  from  the  pits.  The  appU- 
cation  of  this  heat,  even  if  not  excessive,  would  be  injurious  in  its 
action  on  the  fixed  oil  in  the  seeds. 

The  relationships,  both  physical  and  chemical,  lietween  the  fixed 
oils  from  apricot,  peach,  and  prune  kernels  and  the  oils  of  almonds, 
bitter  and  sweet,  are  of  the  closest,  and  in  several  instances  the  oils 
practically  coincide  with  each  other.  Just  where  a  dividing  Une 
could  be  drawn  is  rather  obscure.  It  therefore  seems  entirely  rea- 
sonable, in  view  of  these  likenesses,  to  use  these  fixed  oib  in  the 
same  manner  as  the  oils  obtained  from  the  sweet  and  the  bitter 
almond. 

COMMERCIAL   VALUE. 

In  commerce  the  oils  of  abnond  kernels  and  also  the  oils  of  peach 
and  apricot  kernels  are  used  extensively  both  in  the  arts  and  in  medi- 
cine, and  in  fact  are  often  employed  interchangeably. 

Medicinally  or  pharmaceutically  the  oils  are  useful  in  the  prepara- 
tion of  ointments,  liniments,  emulsions,  and  other  preparations;  also 
as  vehicles  for  the  administration  of  other  medicinal  agents.  Mc- 
Walter  "  states  that  therapeutically  or  pharmacologically  there  is  no 
distinction  between  the  oils  from  peach  and  apricot  kernels  an<l  the 
almond  oils.  Therapeutical  differences,  however,  do  exist  between 
the  almond,  poach,  and  apricot  kernel  oils  on  the  one  hand  and  the 
oils  from  an  entirely  distinct  source,  such  as  rape,  sesame,  etc.,  on 
the  other.  Almond,  peach,  and  apricot  oils  are  sweet,  nonacrid,  non- 
acid,  and  yet  easily  saponifiable  and  emulsifiable,  and  are  therefore 
especially  suited  to  certain  uses. 

The  oil  of  prune  kernels  has  never  reached  the  market  owing  to  its 
imdeveloped  production;  but  there  seems  no  reason  why,  as  a  close 
relative  to  the  almond,  peach,  and  apricot  oils,  its  use  should  not 
become  commercial  also,  provided  the  pitting  of  prunes  becomes 
general,  with  a  consequent  ample  supply  of  pits. 

It  may  also  be  remembered  that  owing  to  the  adulterations  with 
unrelated  oils  to  which  almond  oils  are  subjected  because  of  their 

"McWallcr,  J.  C.     Pharm.  Jour.,  vol.  74.  p.  18],     1906, 
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high  prices,  their  activity  and  use  are  unquestionably  hampered. 
The  almond  oils,  although  no  doubt  still  adulterated  with  peach  and 
apricot  kernel  oils,  have  been  in  a  measure  entirely  replaced  by  the 
substitution  of  these  oils.  When  adulterated  with  or  replaced  by 
peach  and  apricot  oils,  their  use  and  action  are  not  so  senously 
affected,  hut  when  adulterated  with  such  oils  as  rape,  cotton,  sesame, 
poppy,  oUve,  and  arachis,*  of  entirely  different  composition,  it  is 
almost  certain  that  contrary  action  and  effects  must  be  produced. 

Important  tisea  of  the  oils  lie  possibly  in  their  great  value  in  the 
preparation  of  toilet  soaps  and  cosmetics.  Experiments  have  been 
made  in  utilizing  the  fixed  oils  ^  (expressed  from  peach  and  apricot 
kernels)  in  the  preparation  of  high^rade  soaps  with  very  satisfactory 
results,  complete  saponification,  formerly  a  disputed  point,  being 
obtained.  Hobein  '  states  that  almond  oil  makes  excellent  toilet 
soaps,  which  impart  a  most  agreeable  action  to  the  skin.  Schinunel 
&  Co.''  state  that  owing  to  the  low  prices  at  which  peach-kernel  oil  can 
be  offered,  it  has  attracted  much  attention  in  the  toilet^aoap  imiustry. 

The  present  wholesale  prices  '  of  oil  of  sweet  almonds  (true)  is 
from  45  to  55  cents  a  pound,  while  peach-kernel  oil  is  listed  at  from 
28  to  36  cents  a  pound.  Apricot  and  prune  kernel  oils  are  not  on  the 
lists,  the  latter  because  it  has  never  been  produced  commercially  as 
yet,  and  the  former  being  possibly  sold  as  sweet-almond  oil. 

Of  almond  oil  designated  as  sweet-almond  oil,  the  importation^ 
during  the  year  ended  June  30,  1906,  amounted  to  155,661  pounds. 
No  record  of  the  importation  of  apricot  or  peach  kernel  oil  is  available, 
but  this  in  all  probability  aggregates  much  more  than  that  of  almonds, 
since  the  almond  oil  is  chiefly  con.sume<l  in  pharmaceutical  channels. 
It  may  be  entirely  possible  that  the  above  statistics  also  include  some 
apncot  and  pcacJi  kernel  oil. 

THE  VOLATIIiE  OIL. 

Previous  statements  have  been  made  to  the  effect  that  the  volatile 
oil  from  peach,  apricot,  and  prune  kernels  does  not  exist  as  such  in 
the  kernel,  but  is  dependent  for  its  formation  upon  two  important 
constituents,  namely,  the  glucosid  amygdalin  and  the  ferment  emul- 
sin.  When  these  two  substances  are  brought  to  react  in  the  presence 
of  water,  the  volatile  oil  (benzaldehyde  and  hydrocyanic  acid)  and 
dextrose  are  produced.     The  amount  of  volatile  oil  capable  of  being 

o  Allen,  W.  E.,  and  Brewu,  E.  T.     Trans.  Brit.  Phann.  Cmt.,  p.  359.     1900, 

*  Rept.,  Schimmel  A  Co.,  April,  1893,  p.  8. 

'Hobein,  M.    Phann.  Post,  p.  787.    1892. 

<«  Rept.,  Schimmel  &  Co.,  Ortolwr,  1894.  p.  G. 

'Oil,  Paint,  ana  Drug  Reporter,  vi.l.  73,  No.  5,  p.  32. 

/Commerce  and  Navigation  ot  the  United  SUIes,  p.  288.     1906. 
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formed  is  dependent  in  a  measure  on  the  amount  of  amygdalin  pres- 
ent iu  a  given  quantity  of  kernels.  It  is  therefore  of  interest  to 
compare  the  relative  yields  of  amygdalin  from  peach,  apricot,  and 
prune  kernels  with  the  yield  from  bitter  almonds.  Bitter  almonds, 
as  previously  stated,  contain  1  to  3  per  cent  of  amygdalin."  By 
complete  extraction  of  peach  kernels  with  hot  absolute  alcohol  a 
yield  of  3  per  cent  of  crystalline  amygdalin  was  obtained;  of  apricot 
kernels,  2  per  cent,  and  of  prune  kernels,  1.5  per  cent.  The  amount 
of  emulsin  present  does  not  affect  directly  the  yield  of  volatile  oil, 
inasmuch  as  it  requires  but  one  part  of  emulsin  to  hydrolyse  about 
twelve  parts  of  amygdalin. 

As  early  as  1875  ''  bitter-almond  oil  was  known  to  have  been 
manufactured  from  peach  kernels.  At  the  present  time  the  principal 
raw  materials  which  serve  for  the  manufacture  of  this  oil  are  peach 
and  apricot  kernels,'^  and  it  is  further  stated  that  the  article  suffers 
very  much  from  the  scarcity  of  raw  material  during  some  seasons.'' 

The  distillation  of  the  oil  from  bitter  almonds  has  fallen  off  greatly, 
and  in  fact  has  been  practically  discontinued,  the  oil  being  at  present 
derived  from  apricot  and  peach  kernels.  This  assumption  is  sub- 
stantiated since  the  United  States  Pharmacopceia,'  the  National 
Dispensatory,/  and  the  United  States  Dispensatory'  describe  the 
oil  as  "the  volatile  oil  distilled  from  bitter  almonds  and  other  seeds 
containing  amygdalin,"  the  peach  and  apricot  kernels  falling  in  the 
cat^ory  of  "other  seeds  containing  amygdalin." 

HBTHODS    OK    EXTRACTION    AND    YIELD    OF    VOLATILE    OIL    FROM    THE 
PRESS    CAKE. 

The  extraction  of  the  volatile  oil  from  the  press  cake  which  remains 
after  expressing  the  fixed  oil  from  the  seeds  depends  upon  a  process 
of  maceration  and  subsequent  distillation.  The  proper  maceration 
of  the  press  cake  with  water  is  an  important  essential  for  acquiring  a 
maximum  yield  of  oil,  since  the  oil  is  formed  by  a  process  of  fermen- 
tation. Much  credence  is  generally  given  to  the  supposition  that 
since  emulsin  is  prone  to  decomposition  at  high  temperatures  the 
reaction  should  be  completed  before  distillation  is  begun.  The  exact 
time  for  the  reaction  to  complete  itself  has  been  a  subject  of  some 

o  National  Diepeuaatoiy,  pp.  163-164.     1905. 

6  Proc.  Amer.  Phann.  Amoc.,  vol.  23,  p.  504.     1875. 

e  Rept.,  Srhimmel  &  Co.,  October,  1906,  p.  5;  National  DiBpeoHatory,  p.  1064,  19C©; 
Gildcmeieter,  Hoffmann,  and  Kramers,  Tlie  Volatile  Oils,  pp.  437-438. 

dRept.,  Schimmel  &  Co.,  October,  1907,  p.  11;  ibid.,  April,  1887,  p.  20;  ibid., 
April-May,  1906,  p.  8. 

«  United  States  Kiarmacopopia,  eighth  revision,  p.  306. 

/National  Dispensatory,  p.  10&4,     1905. 

^United  States  Dispensatory,  19th  ed.,  p.  829. 
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comment,  Petteokofer'  stating  that  forty-eight  hours  of  maceration 
are  required  for  the  greatest  yield  of  oil.  Later  Pettenkofer  proposed 
a  new  method  of  maceration  and  distillation  in  which  twelve  hours^ 
was  given  as  the  time  of  maceration. 

The  question  of  maceration  no  doubt  ia  one  of  prime  importance, 
and  accordingly  aeveral  alterations  were  applied  in  the  laboratory 
with  a  view  to  determining  the  most  practicable  method  as  well  as 
the  one  yielding  the  greatest  quantity  of  oil. 

The  naethod  promulgated  by  Pettenkofer  as  being  most  productive 
was  applied  in  each  case  and  consistti  in  substance  as  follows:  Of 
ground  seeds  12  parte  are  added  to  from  100  to  120  parts  of  boiling 
water,  and  the  mixture  is  kept  at  this  temperature  for  fifteen  to 
thirty  minutes  and  then  cooled.  To  the  cooled  mixture  1  part  of 
fresh  seeds  mirced  with  6  to  7  parte  of  cold  water  is  added  and  the 
whole  is  allowed  to  macerate  for  twelve  hoxu«.  The  hot  treatment 
extracts  the  amygdalin  and  the  addition  of  fresh  seeds  supplies 
sufficient  emulsin  to  hydrolyse  the  amygdalin.  The  results  are  as 
follows : 

Tablb  IV. —  Yitld  of  volatUt  oil  obUKntdfrom  varioui  fruit  krmeU. 
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The  results  obtained  seem  to  indicate  that  the  time  of  maceration 
bears  little  relationship  to  the  actual  yield  of  oil,  and  apparently  the 
reaction  is  completed  in  as  short  a  time  as  a  half  hour,  since  the 
yield  of  oil  obtained  by  maceration  from  a  half  hour  to  one  and  one- 
half  hours  is  in  most  cases  greater  than  a  maceration  of  twelve  hours. 

Mention  must  also  be  made  here  of  the  separation  of  the  oil  from 
the  distillate.  The  oil,  being  rather  soluble  in  water  (1  part  in  300 
parts),  does  not  permit  of  a  complete  separation  unless  the  distillate 
is  subjected  to  a  process  of  cohobation  (i.  e.,  redistillation  of  the 
aqueous  distillate  by  direct  application  of  heat,  distilling  over  one- 
third  to  one-half  of  the  solution,  which  in  turn  is  subjected  to  the 

"Pettenkofer.    Jour,  de  Pharm.  et  Chim.,  1862,  p.  4:12. 
fr  Pettenkofer.     Liehig'a  Annalen,  vol.  122,  p.  81. 
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same  procesa).  In  all  of  the  distillations  the  results  of  which  are 
presented  in  Table  IV  the  aqueous  distillate  was  cohobated  four 
times  and  the  oil  separated  and  weighed.  Owing  to  the  ease  of  error 
in  these  distillations  and  in  the  separation  of  such  small  quantities  of 
oil,  the  percentages  given  do  not  express  absolute  but  only  approxi- 
mate yields.  However,  the  percentages  are  rather  too  low  than  too 
high,  since  a  distillation  on  a  large  scale  would  correspondingly 
diminish  the  experimental  error  entering  into  both  distillation  snd 
separation. 

By  careful  observation  of  the  results  of  the  distillations,  the  yields 
of  oils  appear  to  be  equal  to  and  in  some  cases  considerably  greater 
than  the  usual  yield  of  oil  from  bitter  almonds.  The  yield  of  oil 
from  bitter  almonds  varies  from  0.5  to  0.7  per  cent,"  but  according 
to  Whipple*  a  yield  of  1.35  per  cent  was  obtained  from  the  ground 
cake. 

The  amount  of  oil  obtained  from  apricot  kernels  was  exceedingly 
high,  2.6  per  cent  of  oil  being  obtained  after  complete  cohobation  of 
the  distillate.  A  second  distillation  of  apricot  kemel-s  indicated  a 
yield  of  1.33  per  cent,  which  was  much  lower,  owing  to  the  fact  that 
cohobation  was  resorted  to  but  twice  in  order  to  ascertain  whether  the 
composition  of  the  oil  was  affected  in  any  way  by  several  cohobations. 

Peach  kernels  yielded  1.17  per  cent  of  volatile  oil  (calculated  from 
press  cake),  while  prune  kernels  showed  a  much  lower  percentage,  0.71 
per  cent  being  obtained.  This  in  part  is  accounted  for  by  the  lower 
content  of  ainygdalin  in  the  seeds  and  also  by  the  possible  effect 
of  the  heat  employed  during  the  pitting  process  upon  the  emulsin, 
which  is  destroyed  or  rendered  less  active  by  heat. 

It  ia  self-evident  that  twelve-hour  macerations  are  not  conducive 
to  higher  yields  of  oils,  as  was  generally  held.  The  process  was  less 
expeditious  and  in  most  cases  less  productive.  The  low  production 
of  oil  by  long  maceration  may  be  explained  hy  the  possible  oxidation 
to  benzoic  acid  <»f  the  benzaldehyde  which  is  formed  in  the  reaction 
and  which  constitutes  the  major  part  of  the  oil. 

The  most  expeditious  as"weU  as  the  most  productive  method  for 
securing  volatile  oil  from  these  kernels,  to  be  recommended  because  of 
its  simplicity  and  ease  of  operation,  is  as  follows:  One  part  of  ground 
kernels  (or  press  cake)  is  mixed  with  2  to  3  parts  of  lukewarm  water  and 
allowed  to  macerate  or  react  with  frequent  agitation  for  a  period  of 
about  one  hour,  after  which  steam  under  slight  pressure  is  passed  into 
the  mixture  and  distillation  is  conducted  until  approximately  four 
parts  of  distillate  are  obtained.  After  separation  of  the  nonsoluble 
oil  from  the  distillate,  provided  a  complete  yield  of  oil  is  desirable, 

=  OildempiBter,  Hoffmann,  ami  Kreinera.     Tho  Volatile  Oils,  p.  437. 
b  IMiipple.     Phann.  Jour.,  vul.  10,  p.  297. 
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the  distillate  Is  subjected  to  the  process  of  cohobatiuu  three  or  four 
times  in  order  to  recover  the  oil  which  is  in  solution. 

In  this  manner  an  exceedingly  high  yield  of  volatile  oil  is  obtained, 
whereas  if  the  distillate  were  not  redistilled  only  approximately  one- 
haif  or  two-thirds  of  the  oil  would  separate  from  the  aqueous  solution. 

FHTBIOAL    AND    CHEMICAL    EXAMINATION. 

Inasmuch  as  it  is  generally  stated  that  the  volatile  oils  from  the 
peach  and  apricot  are  identical  in  every  way  with  the  oil  from  bitter 
almonds,  the  work  of  examination  and  comparison  was  undertaken 
to  test  this  claim. 

Since  the  United  States  Fharmacopfeia,"  in  which  the  "oil  from 
bitt«r  almonds  and  other  seeds  containing  amygdalin"  is  official, 
specifies  certain  physical  and  chemical  properties,  the  analyses  were 
taken  up  along  these  lines. 

Chemically  considered,  the  value  of  the  oil  is  based  upon  the  per- 
centage of  benzaldehyde  and  hydrocyanic  acid  which  it  contains. 

Parallel  to  the  physical  and  chemical  analyses  of  the  kernel  oils,  the 
analyses  of  bitter-almond  oil  freshly  distilled  from  the  hitter  almonds 
and  also  of  a  market  sample  of  the  oil  were  jointly  carried  on  for 
purposes  of  comparison.     The  results  are  shown  in  Table  V. 

Table  V. — Analyst!  o/oilt  oblamedfrom  varicnit  fruit  irmeU. 
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The  physical  properties  of  the  kernel  oils  suggest  but  very  little 
difference  between  the  sample  extracted  for  experimental  purposes 
and  the  sample  of  bitter-almond  oil  purchased  on  the  market.     As  far 


cUnited  States  PhammcopceiA,  eighth  levision,  p.  S 
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as  color,  odor,  taste,  atid  solubility  are  concerned  the  oils  are  practi- 
cally identical,  these  properties  being,  however,  of  only  comparative 
value.  The  specific  gravities  show  differences  which  can  hardly  be 
construed  to  denote  radical  internal  variation.  The  specific  gravities 
of  the  peach  and  apricot  oils  fall  very  slightly  outside  of  the  limits 
prewcribed  by  the  United  States  Pharmacopoeia,  eighth  revision,  for 
oil  of  bitter  almonds,  but  the  other  properties  correspond  strikingly. 

The  pharir.acoposial  requirement  chemically  is  not  less  than  2  nor 
more  than  4  per  cent  of  hydrocyanic  acid  and  not  less  than  85  per 
cent  of  benzaldehyde. 

The  hydrocyanic  acid  content  of  all  the  oils  distilled  and  exaniined 
in  the  laboratory  falls  within  the  limits  prescribed  except  the  oil  from 
prune  kernels,  which  is  0.25  per  cent  below  the  lower  Umit,  and  the 
oil  dbtilled  from  bitter  almonds,  which  is  0.S  per  cent  above  the 
higher  limit. 

The  oil  from  apricot  kernels  (No.  3)  is  the  only  oil  which  reaches 
the  requirement  for  benzaldehyde,  showing  by  assay  88  per  cent,  the 
oil  being  assayed  immediately  after  distillation.  All  the  remaining 
oils,  including  genuine  bitter-almond  oil  and  oil  purchased  on  the 
market,  fall  below  the  requirement  for  benzaldehyde  content  by 
several  points,  the  prune  and  peach  oils .  coming  neu^st  to  the 
requirement. 

The  prevalent  low  percentages  of  benzaldehyde  may  be  accounted 
for  by  considering  the  susceptibihty  to  oxidation  which  benzaldehyde 
possesses.  Unless  oils  containing  this  constituent  are  kept  in  vessels 
that  are  completely  filled  and  tightly  stoppered,  and  are  well  pro- 
tected from  the  light,  oxidation  of  the  benzaldehyde  takes  place  very 
rapidly,  benzoic  acid  being  formed.  Decomposition  is  also  faciUtated 
by  the  presence  of  water  in  the  oil."  Oil  free  from  water  is  said  to 
possess  better  keeping  quahties.  Alcohol  ^  also  aids  preservation  if 
about  10  per  cent  is  added  to  the  oils.  As  much  aa  20.7  per  cent  of 
benzoic  acid  is  said  to  have  been  formed  in  twelve  hours.  Samples  of 
the  oil  have  even  been  known  to  become  a  solid  mass  of  crystals  *= 
(benzoic  acid)  in  a  few  months. 

Admitting  this  noticeable  ease  of  oxidation,  it  is  not  surprising  that 
the  benzaldehyde  content  of  the  majority  of  oils  examined  was  low. 
As  all  (with  the  exception  of  No.  2)  were  examined  almost  immediately 
after  distillation,  the  low  and  variable  content  of  benzaldehyde  may 
be  attributed  to  the  fact  that  only  small  quantities  of  oils  were  dealt 
with  and  the  numerous  cohobations  promoted  ease  and  rapidity  of 
oxidation  by  exposure  of  the  oil  to  the  oxygen  of  the  air.  Sample  No, 
2,  possessing  the  lowest  percentage  of  benzaldehyde,  was  kept  in  a 

"TDdcn,  W.  A.  Hager'8  CenlralhaLe,  p.  49.  1869. 
ftproc.  Amer.  Pharm.  Absoc.,  vol.  43,  p.  1027.  1895. 
cLOcker,  Ed.    Apoth.  Ztg.,  vol.  20,  p.  1014.    1905. 
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bottle  not  completely  filled,  which  stood  for  a  period  of  six  weeks 
before  assay. 

Nothing  is  known  of  the  precautions  gainst  deterioration  taken  in 
the  case  of  sample  No.  6,  an  oil  purchaiied  on  the  market,  the  low 
benzaldehyde  content  unquestionably  indicating  poor  preservation. 

A  careful  surrey  of  the  physical  and  chemical  examination  of  these 
oils  only  serves  to  confirm  the  statements  made  that  the  oils  from  the 
several  kernels  are  practically  identical  in  composition,  no  discrimi- 
nating characteristics  being  revealed. 

COUHERCIAL   USES   AND    VALUE. 

Afiide  from  the  medicinal  uses  of  the  oil  of  bitter  almonds  and  other 
kernel  oils,  which  are  valued  chiefly  for  their  sedative  action  produced 
by  the  hydrocyanic  aci<l,  they  find  a  very  extensive  application  in 
the  perfume  industry  and  for  confectioners'  purposes.  In  the  latter 
instance  an  oil  free  from  hydrocyanic  acid  must  be  used.  Possibly 
the  greatest  part  of  the  oil  on  the  market  at  present  does  not  enter 
pharmaceutical  channels  but  is  consumed  by  the  confectioner  and 
perfumery  maker. 

Although  the  so-called  synthetic  bitter-almond  oil,  or  benzaldehyde, 
has  done  much  to  re<luce  the  use  and  to  dispar^e  the  value  of  this  oil, 
there  still  remains  considerable  demand,  both  domestic  and  foreign, 
for  the  genuine  article,  which  possesses  certain  points  of  value  which 
the  synthetic  compound  does  not  furnish. 

The  total  importation  of  bitter-almond  oil,  or  oil  purchased  imder 
this  name,  during  the  year  ended  June  30,  1906,  was  13,487  pounds." 
The  current  wholesale  price  of  the  oil  is  from  $3.25  to  $4.75  per 
pound,^  the  prices  Suctuating  with  the  supply  and  demand. 

Since  the  manufacture  of  the  oil  of  bitter  almonds  from  bitter 
almonds  is  now  carried  on  only  to  a  limited  extent  in  foreign  countries 
and  the  imported  oil  is  in  a  great  measure  represented  by  oils  made 
from  peach,  apricot,  and  prune  kernels,  attention  may  well  be 
directed  towanl  the  vast  amount  of  raw  materials  in  the  United 
States  from  which  the  oil  can  be  produced. 

aTTANTITT  AND  DISPOSAL  OF  EEHNBLS. 

AFBICOT    KEBNEL8. 

The  commercial  production  of  apricots  in  the  United  States  is 
confined  chiefly  to  the  State  of  California.  It  is  estimated  by  growers 
that  in  a  normal  year  there  are  grown  and  marketed  sufficient  apricots 
to  produce  as  a  by-product  during  the  canning  and  drying  operations 
about  5,000  tons  of  pits.     The  ratio  by  calculation  which  the  kernel 

1  Commerce  and  Navigation  of  the  TToit«d  States,  p.  988,  1906. 
»0i].  Paint,  and  Drug Beporter,  vol.  73,  No.  5,  p.  32.  OtKlolc 
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bears  to  the  pit  in  the  case  of  apricots  is  about  20  to  25  per  cent.  This 
would  mean  the  production  of  about  1,000  to  1,250  tons  of  apricot 
kernels  during  a  single  year. 

At  the  present  time  the  apricot  pits  are  cracked  by  machinery  at 
an  expense  of  about  1^  cents  a  pound.  The  kernels  are  lai^}y 
exported  to  Europe,  and  especially  to  Germany,  where  they  are  used 
for  various  purposes,  principally,  however,  according  to  reports 
noted,  for  the  manufacture  of  the  fixed  and  volatile  oils.  Only  a 
portion  of  the  yearly  output  of  kernels  from  California  is  consumed 
in  the  United  States,  and  that  probably  only  for  confectioners'  purposes. 

From  the  figures  presented  it  is  estimated  that  there  is  a  possible  pro- 
duction of  from  400  to  500  tons  of  fixed  oil  (by  expression  with  hydraulic 
presses  from  350  to  400  tons).  From  the  press  cake  thus  obtained, 
assuming  a  yield  of  1.5  per  cent  of  volatile  oil  (which  is  considerably 
below  the  actual  yield),  about  18,000  to  22,000  pounds  of  volatile  oU 
could  be  distilled. 

The  majority  of  the  kernels  produced  are  exported,  with  a  range  of 
prices  during  the  past  six  or  eight  years  of  from  5  to  12  cents  per 
pound  (varying  with  the  crops),  and  subsequently,  to  a  great  extent, 
imported  again  by  the  United  State~s  in  the  form  of  the  volatile  and 
fixed  oils  produced  therefrom. 

PEACH    KERNELS. 

Peaches  are  produced  much  more  generally  in  the  United  States 
than  apricots,  although  in  the  California  fruit  regions  much  lai^r 
quantities  of  the  stones  are  accumulated  at  canneries  and  drying 
grounds  than  elsewhere.  A  rough  estimate  of  the  quantity  of  peach 
pits  obtained  as  a  by-product  from  the  peach  industry  in  California 
alone  during  a  normal  year  is  10,000  tons.  The  ratio  of  the  kernel 
to  the  pit  in  this  instance  is  much  less  than  in  the  case  of  apricots, 
probably  varying  from  6  to  12  per  cent;  the  California  crop  should 
therefore  net  from  600  to  1,200  tons  of  peach  kernels  a  year. 

The  amount  of  fixed  oil  obtainable  from  these  kernels  by  expression 
is  approximately  210  to  420  tons.  The  amount  of  volatile  oil  from 
the  press  cake,  calculated  from  a  yield  of  1  per  cent,  would  be  from 
about  7,800  to  15,600  pounds. 

At  the  present  time  peach  pits  are  not  cracked  nor  the  kernels 
exported  to  any  great  extent.  Allowing  a  small  quantity  for  use  by 
nurseries,  the  remainder  is  chiefly  used  as  a  fuel,  commanding  from 
85  to  $7  a  ton  for  this  purpose.  A  more  economical  disposal  of  these 
kernels,  so  rich  in  fixed  and  volatile  oils,  might  well  be  made  in  the 
United  States  by  the  growers  and  producers. 
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The  pitting  of  pruuee  is  not  carried  on  ta  such  an  extent  as  is  the 
case  with  peaches  and  apricots,  this  treatment  being  a  relatively 
new  feature.  For  this  reason  no  figures  are  available.  Attention  is 
nevertheless  directed  to  the  large  amounts  of  fixed  oil  and  volatile 
oil  which  may  be  produced  from  these  kemeb,  as  well  as  from  those 
of  apricots  and  peaches,  should  they  be  utilized  for  this  purpose. 

SmiHABT. 

(1)  From  the  standpoint  of  relative  composition,  both  the  fixed 
and  the  volatile  oils  which  c^n  be  pro(luce<l  from  kernels  of  peaches, 
apricots,  and  prunes  compare  very  favorably,  an<l  in  some  cases  are 
almost  identical,  with  the  oils  on  the  market  obtained  from  the 
kernels  of  sweet  and  bitter  almonds.  The  physical  and  chemical 
properties  correspond  in  a  striking  degree  to  those  of  the  almond  oils 
and  point  to  an  extremely  close  relationship. 

(2)  In  view  of  the  fact  that  the  oils  from  peach,'  apricot,  and  prune 
kernels  are  at  the  present  time  substituted  for  the  rarer  almond  oils 
and  have  lai^ly  replaced  them,  the  production  of  these  oils  in  the 
United  States  suggests  itself.  Large  quantities  of  kernels,  especially 
of  the  apricot,  are  exported  annually  from  the  United  States  at  low 
prices  to  foreign  countries  and  the  products  manufactureii  from  them 
are  returned  to  this  country.  Peach  stones  containing  kernels  are 
largely  burned  as  fuel.  The  possibility  of  a  domestic  production  of 
these  articles  of  commerce  ia  therefore  strongly  emphasized  by  the 
ready  availability  of  the  raw  materials. 

(3)  The  adulteration  or  synthetic  production  of  almond  oils  is  not 
necessary  and  should  be  discouraged.  The  fixed  oils  from  peach, 
apricot,  and  prune  kernels  can  be  an<l  are  used  for  the  same  purposes 
as  almond  oils;  and  such  use  ought  not  to  be  unjustifiable  when 
their  similarity  of  composition  is  considered.  The  volatile  oils  of 
these  fruit  kernels  are  practically  identical  with  the  oil  of  bitter 
almonds  and  could  therefore  entirely  replace  that  oil  in  commerce, 
the  cheapness  of  the  kernels  as  compared  with  bitter  almonds  making 
them  a  more  desirable  and  economical  raw  material. 

(4)  The  extent  of  production,  taking  into  account  the  cheapness 
and  abundance  of  the  raw  material,  might  aufliciently  reduce  the 
prices  of  the  fixed  oils  to  render  possible  a  broader  and  more  extensive 
use  than  they  enjoy  at  present.  Owing  to  the  ready  saponification 
of  these  oils,  a  demand  in  the  toilet-soap  industry  should  be  forth- 
coming. Foreign  manufacturers  are  unable  at  times  to  supply  the 
demand  for  almond  oil,  depending  to  a  certain  extent  on  the  supply 
of  the  raw  material — peach  and  apricot  kernels — from  America. 
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(5)  The  processes  of  extraction  and  distillation  of  fruit-kernel  oils 
are  not  particularly  complex  and  are  such  that  the  expense  of  main- 
taining and  operating  in  establishments  or  canneries  which  are  already 
equipped  with  steam  or  other  power  would  be  comparatively  small. 

(6)  Attention  may  also  be  called  to  the  value  of  the  press  cake  or 
kernels  from  which  the  fixed  and  volatile  oils  have  been  extracted. 
Important  economic  use  might  be  made  of  these  extracted  kernels  as 
stock  foods  or  as  fertilizers,  owii^  to  their  high  content  of  nitrogenous 
matter. 

(7)  Careful  consideration  by  the  fruit  growers  of  the  United  States 
should  be  given  to  peach,  apricot,  and  prune  kernels  as  waste  products, 
with  a  view  to  their  utilization  in  the  production  of  important  com- 
mercial articles  heretofore  almost  entirely  importetl  and  representing 
no  small  economic  value. 
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LETTER  OF  TRANSMITTAL 


U,  S.  Dbpabtmbnt  of  Ageiculturb, 

BuBEAU  OP  Plant  Indubtbt, 

Office  of  the  Chief, 
Washington,  D.  C,  May  $7, 1908. 
Sir:  I  have  the  honor  to  transmit  herewith  and  to  recommend  for 
publication  as  Bulletin  No.  134  of  the  series  of  this  Bureau  the  accom- 
panying technical  paper  entitled  "The  Influence  of  a  Mixture  of 
Soluble  Salts,  Principally  Sodium  Chlorid,  upon  the  Leaf  Structure 
and  Transpiration  of  Wheat,  Oats,  and  Barley,"  by  Mr.  L,  L.  Harter. 
This  paper  has  been  submitted  with  a  view  to  publication  by  Mr. 
T.  H.  Kearney,  Physiologiat  in  Charge  of  Alkali  and  Drought  Resist- 
ant Plant  Breeding  Investigations. 

The  investigations  here  described  help  to  explain  the  physiological 
effects  of  alkali  salts  upon  plants  and  hence  to  throw  light  upon  the 
problem  of  what  constitutes  alkali  resistance.  The  solution  of  this 
problem  is  of  great  importance  in  connection  with  the  work  of  secur- 
ing useful  crop  plants  for  growing  in  alkali  soils. 
Respectfully, 

B.  T.  Gallowat, 

Chief  of  Byreau. 
Hon.  James  Wilson, 

Secretary  of  AgricuUure. 
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THE  INFLUEN'CE  OF  A  MIXTURE  OF  SOLUBLE 
SALTS,  PRINCIPALLY  SODIUM  CHLORID,  UPON 
THE  LEAF  STRUCTURE  AND  TRANSPIRATION 
OF  WHEAT,  OATS,  AND  BARLEY. 


INTAODnCTION. 

The  investigation  reported  upon  in  the  following  pages  was  under- 
taken with  a  view  to  ascertaining  whether  the  presence  of  a  mixture 
of  soluble  salts,  consisting  chiefly  of  sodium  chlorid,  such  as  occurs 
in  excessive  quantities  in  many  natural  "alkah"  soils,  will  affect  the 
structure  of  plants  not  especially  adapted  to  such  soils,  and  if  modi- 
fications of  structure  take  place  whether  they  resemble  those  which  ■ 
characterize  plants  growing  naturally  in  saline  soils  (halophytic 
plants).  The  effect  of  this  salt  upon  the  transpiration  of  nonhalo- 
phytic  plants  was  also  studied. 

It  has  been  possible  to  demonstrate  that  culture  in  a  soil  contain- 
ing considerable  quantities  of  sodium  chlorid  together  with  other 
salts  produces  measurable  changes  in  the  leaf  structure  of  wheat, 
oats,  and  barley  and  that  these  changes  are  in  the  direction  of 
xerophytic  and  halophytic  structure,  i.  e.,  that  which  characterizes 
plants  that  naturally  inhabit  very  dry  situations  or  saline  soils.  The 
most  noticeable  modification  thus  produced  was  the  conspicuous 
bloom  or  waxy  deposit  that  formed  on  the  surface  of  the  leaves.  In 
control  plants  grown  in  nonsaline  soil  the  bloom  was  so  little  developed 
as  to  be  hardly  observable.  This  development  of  bloom  was  accom- 
panied by  an  easily  measurable  increase  in  the  thickness  of  the  cuticle 
and  outer  walls  of  the  epidermal  cells  and  by  a  mu*ked  decrease  in 
their  size. 

In  regar<l  to  transpiration,  it  was  found  that  when  the  "alkah" 
salts  are  present  in  sufficient  concentration  to  cause  the  modifications 
of  structure  above  noted  transpiration  is  considerably  reduced.  On 
the  other  hand,  the  same  salts  when  present  in  amounts  too  small  to 
produce  any  measurable  influence  upon  structure  have  a  decidedly 
stimulating  eflect  upon  transpiration. 

It  is  believed  that  this  line  of  investigation  will  throw  much  hght 
upon  the  problem  of  what  constitutes  "alkaU  resistance"  an<l  will 
therefore  be  of  service  in  the  search  for  useful  plants  adapted  to 
growing  in  saline  or  "alkali"  soils. 
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8  EFFECT   OF   BOLDBLE   SALTS   UPON    PLAKT8. 

EFFECT  OF  A  WXTUBE   OF  80I.TTBLE    SALTS,  FEINOXPAIXT 
SODIDIC  CHLORID,  OH  PI*ANT  8TB1T0TUEE. 

HBTHODS    OF   EXPEBIHENTS. 

Experiments  to  determine  the  influence  of  a  mixture  of  salts  in 
modifying  the  structure  of  plants  were  undertaken  with  wheat 
(Triiicum  durum),  oats  (Avena  aoHva),  and  barley  (Hordeum  (Ji»- 
tichum).  The  plants  were  grown  in  a  greenhouse  where-  the  cotidi- 
tions  as  to  light,  heat,  and  moisture  were  fairly  uniform.  The  seeds 
were  germinated  and  the  seedlings  were  grown  for  about  four  weeks 
in  the  soils  with  which  the  experiments  were  made. 

The  saline  soil  used  was  obtained  from  the  vicinity  of  Salt  Lake 
City,  Utah,"  and  while  it  contained  some  sodium  sulphate,  sodium 
bicarbonate,  and  potassium  sulphate,  the  results  obtained  are  prob- 
ably to  be  attributed  chiefly  to  the  action  of  sodium  chlorid,  since 
this  is  by  far  the  most  abundant  salt  present. 

By  mixing  the  saline  soil  with  the  requisite  quantity  of  garden  loam 
(from  Washington,  D,  C),  the  different  concentrations  of  total  soluble 
salts  with  which  experiments  were  made  (2  per  cent,  1.5  per  cent,  and 
1  per  cent  of  the  weight  of  the  dry  soil)  were  obtained,  the  per- 
centages being  calculated  from  the  electrolytic  resistance  of  the 
saturated  soil. 

On  the  basis  of  the  analysis  by  the  Bureau  of  Soils  these  three 
concentrations  of  total  soluble  salts  would  represent,  respectively,  1.4, 
1,  and  0.7  per  cent  of  sodium  chlorid.  These  percentages  are  con- 
siderably above  the  limit  which  under  natural  field  conditiona  is 
generally  considered  safe  for  wheat,  oats,  and  barley.  In  fact,  0.5 
per  cent  of  sodium  chlorid  will  usually  prevent  the  production  of  seed 
in  these  plant»<. 

In  every  case  a  check  planting  was  made  in  the  garden  loam  to 
serve  as  a  control  on  the  plants  growing  in  the  saline  soil. 

In  order  to  prevent  the  leaching  out  of  the  salt  in  watering,  the 
plants  were  grown  in  glass  pots.  These  had  a  capacity  of  about  800 
grams  of  the  soil  used.  By  careful  watering,  the  salt  was  kept  well 
distributed  through  the  soil  in  the  pot  until  the  seeds  had  germinated 
and  the  plants  had  developed  two  or  three  leaves. 

The  effect  of  the  salts  on  the  structure  of  the  plant  was  determined 
by  sectioning  the  leaf  and  measuring  the  thickness  of  the  cuticle  and 
the  size  of  the  epidermal  cells.     All  sections  were  made  near  the  mid- 

"An  analysis  by  the  Bureau  of  Soils,  U.S.  Department  of  Agriculture,  of  a  sample  ot 
doil  UB^  in  tbpBe  experiments  before  mixing  it  with  garden  loam  showed  that  it 
contained  2.1  per  cent  of  soluble  salte.of  which  4.66  per  cent  wa«  poUemum  sulphate, 
10,98  per  cent  sodium  sulphate,  70.58  per  cent  sodium  chlorid,  and  7.78  per  cent 
sodium  bicarbonate. 


ubjGoOglc 


RESULTS    OF   EXPERIMENTS.  9 

die  of  the  third  leaf  when  the  fourth  leaf  waa  about  one-fifth  the 
length  of  the  leaf  sectioned.  Measurements  were  made  of  the  thick- 
ness of  the  cuticle  and  outer  wall  (taken  together)  and  also  of  the 
length  and  height  of  the  cells  of  all  epidermal  cells  in  a  transverse 
section  hetween  the  third  vein  (countiag  the  midrib  as  one)  and  the 
fourth  vein  on  both  the  upper  and  the  lower  surfaces  of  the  leaf. 
The  filar  micrometer  was  used  in  making  the  measurements. 

The  outer  walls  of  the  epidermal  cells  were  measured  together  with 
(Jhe  cuticle  because  in  theee  young  plants  the  latter  is  so  thin  that 
accurate  measurements  of  the  cuticle  alone  could  not  be  made  with- 
out the  expenditure  of  a  great  amount  of  time.  Careful  preliminary 
measurements,  however,  were  made  of  both  the  cuticle  and  the  outer 
epidermal  cell  wall  independently,  the  cuticle  and  cell  wall  being 
differentiated  by  staining  with  chloriodid  of  zinc.  Aa  a  result  it 
was  found  that  the  thickening  had  taken  place  chiefly  in  the  cuticle 
and  not  in  the  celluloa©  zone  of  the  cell  wall.  In  the  case  of  each  plant 
species  grown  in  each  of  the  soils  containing  different  concentrations 
of  soluble  salts  aa  well  as  in  the  control  soil,  about  100  measurements 
of  the  cuticle  and  outer  wall  of  the  epidermal  cells  were  made  on 
both  the  upper  and  the  lower  leaf  .surfaces.  Averages  of  the  whole 
number  of  measurements  are  given  in  Table  I, 

In  a  similar  manner  measurements  were  made  of  the  length  and 
the  height  of  the  epidermal  cells  on  both  the  upper  and  the  lower  leaf 
surfaces  of  each  plant  species  grown  in  the  soils  containing  different 
concentrations  of  soluble  salts  and  in  the  controls.     (Tables  II  and 

mo 
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The  growth  of  the  plants  was  retarded  l>y  the  amount  of  soluble 
salts  present.  Wheat  and  oats  made  a  slow  growth  in  the  soil  con- 
taining 2  per  cent  of  total  salts  (1.4  per  cent  sodium  chlorid)  and  bar- 
ley failed  to  germinate  at  this  concentration.  Seedlings  of  all  three 
species  grown  in  the  soil  containing  1.5  per  cent  of  total  salts  (1  per 
cent  of  sodium  chlorid)  made  a  better  growth,  but  were  very  weak. 
Seedlings  grown  in  a  soil  containing  1  per  cent  total  salts  (0.7  per 
cent  sodium  chlorid)  did  fairly  well,  but  were  still  decidedly  inferior 
to  the  controls.  Under  natural  conditions  many  agricultural  plants, 
especially  cereals,  are  unable  to  endure  a  soil  content  of  more  than 
1  per  cent  of  sodium  chlorid,  and  even  a  considerably  less  amount 
will  usually  produce  imperfect  development. 

Soon  after  the  plants  in  the  sahne  soils  appearetl  above  the  surface 
of  the  soil  they  took  on  a  dark  bluish^reen  color,  evidently  due  to 
49297-<i8 2 
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the  presence  of  a  coating  of  wax  on  the  leaves,"  while  the  control 
plants  in  every  case  retained  their  normal  green  color. 

A  comparison  under  the  microscope  of  sections  of  leaves  from 
plants  grown  in  the  saline  soils  with  those  of  the  controls  showed 
that  the  waxy  deposit  on  the  cuticle  was  strongly  developed  in  the 
former,  but  almost  completely  wanting  in  the  latter.  Bloom  did 
appear,  however,  to  some  extent  on  the  leaves  of  the  control  plants 
after  the  ground  was  allowed  to  become  dry,  indicating  that  the 
formation  of  bloom  cati  be  stimulated  by  a  lack  of  water  in  the  soil 
as  well  as  by  the  presence  of  an  excess  of  soluble  salts. 

The  bloom  was  present  in  equal  amount  on  both  the  upper  and  the 
lower  surface  of  the  leaf.'  It  appeared  as  a  thin,  almost  homoge- 
neous layer  of  waxlike  substance  which  showed  a  slight  tendency 
to  accumulate  along  the  lines  of  junction  of  the  outer  with  the 
radial  walls  of  the  epidermal  cells.  A  careful  examination  of  the 
areas  over  the  stomata"  showed  that  there  was  no  greater  accumula- 
tion of  bloom  there  than  on  any  other  portion  of  the  leaf,  the  deposit 
of  wax  on  the  outer  walls  of  the  guard  cells  and  the  cells  adjoining 
them  being  of  uniform  thickness  with  that  overlying  other  cells.'* 


«  As  to  the  origin  of  the  bloom  or  wax  on  the  leaves  and  Btema  of  plants  there  are 
many  theories,  some  of  which  were  advanced  as  early  ss  1827.  De  Candolle  asserted 
that  the  wax  appears  on  the  surface  in  the  fwm  of  a  liquid  and  is  coagulated  upon 
exposure  to  the  air. 

Karsten  (Vegetationsorgane  der  Paloien)  and  Ulotb  (Ueber  die  'Wachsbildung  in 
Pflanzenreich,  Flora,  1867,  p.  422)  sought  to  show  that  bloom  originated  through  a 
complete  chemical  change  of  the  cuticle  and  other  cell  wall  layers.  De  Bary,  on  the 
other  hand,  contended  that  the  bloom  could  not  he  the  product  of  a  modification  of 
the  cell  nail,  but  that  the  was  is  secreted  by  the  epidermal  cells  themselves. 

*  Francis  Darwin  (On  the  Relation  Between  the  "Bloom"  on  the  Leaves  and  the 
Distribution  of  the  Stomata.  Joum.  Linn.  Soc.  Dot.,  22:99.  IS86)  found  from  a  study 
of  different  species  of  Trifalium  that  there  ia  a  close  relation  between  the  distribution 
of  the  bloom  and  that  of  the  stomata.  \Mien  the  bloom  ia  on  the  upper  surface  of  the 
leaf  only,  tlie  average  number  of  stomata  on  that  surface  (as  compared  with  the  lower) 
is  twice  as  great  as  where  both  aurfaces  are  covered  with  bloom. 

<\VulfT  (Studien  (Iber  verstopfte  SpaltAflnungen,  Oeeterr.  Bot.  Ztschr.,  48:201, 
262,  298,  1898)  made  a  study  of  the  bloom  on  a  large  number  of  plants  widely  sepa- 
rated in  relationship  and  found  the  stomata  in  many  cases  covered  with  wax.  He 
slates  that  while  transpiration  is  largely  reduced  by  means  of  the  wax  or  bloora  cover- 
ing the  stomata,  afeimilalion  still  continues,  and  mentions  in  this  connection  Drimys, 
Elymus,  Paparrr  nudicaulr,  and  other  plants. 

Schleideu  (Uannlose  Bemerkungcn  iiberdie  Natur  der  Spaltfiffnungen,  Xaturgesch., 
J.  4,  InI,  1.  pp.  56-59,  IS.'Sa)  noticed  that  the  stomata  of  soiae  epeciea  of  the  conifers 
were  covered  over  with  a  wax.  but  does  not  mention  Link,  who  observed  the  same 
condition  earlier. 

dDe  Bary  (l'el)er  WachsUljerzflge  der  Epidermis,  Bot.  Zlg.,  J.  29,  No.  9,  p.  128;  No. 
10,  p.  14-i;  No.  II.  p.  160,  1S71)  has  maile  what  is  perha)>s  the  most  extensive  study 
of  the  deposition  of  wax  on  the  stem  and  leaves  of  plants  that  has  ever  been  <'arried 
out.  His  ohservationB  include  a  large  number  of  different  species,  as,  for  example, 
Kloptlockia  cerifera,  fanimni  turgidum,  Copemica  rrri/era,  and  llfliamia/ariTiota.  He 
found  the  wax  to  l>e  in  many  cases  more  abundant  on  the  guard  cells  and  the  cells 
adjoining  them  than  on  other  portions  of  the  leaf  surface. 
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In  view  of  the  fact  that  Francis  Darwin  found  the  bloom  in  different 
species  of  Trifolium  to  be  most  strongly  developed  on  the  leaf  surface 
having  the  greatest  number  of  stomata,  a  count  was  made  of  the 
stomsta  on  equal  areas  of  both  surfaces  of  the  leaves  of  wheat,  oats, 
and  barley.  In.  these  cases  the  number  of  stomata  as  welt  as  the 
amount  of  bloom  was  found  to  be  about  the  same  on  both  surfaces 
of  the  leaves. 


EFFECT  ON   TMB   THICKNBB8    OF  THB   CUTICIB. 

The  following  table  shows  the  average  thickness  of  the  cuticle" 
and  outer  epidermal  cell  wall  (taken  together)  of  the  upper  and 
lower  surface  of  the  leaf  of  each  of  the  difTerent  plant  species  -grown 
in  the  soils  containing  various  concentrations  of  soluble  salts  and  in 
the  control  soils,  the  results  of  the  measurements  being  expressed  in 
microns. 

Table  l.—  Tkictneit  of  the  cutkle  and  c 
Ihrtetptciao/planUffTownir      '' 
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It  will  be  seen  from  the  above  table  that  the  thickness  of  the  cuti- 
cle increases  with  the  concentration  of  salt  in  the  soil.  In  every 
case  the  thickness  .of  the  cuticle  on  both  surfaces  of  the  leaves  is 
greater  in  plants  grown  in  the  soil  containing  an  excess  of  soluble 
salts  than  in  the  control  plants,  and  increases  with  the  concentration 
of  the  total  soluble  salts  present.  The  single  exception  to  the  lat- 
ter rule  was  the  lower  leaf  surface  of  the  leaf  of  oats  (Avena  sativa) 
grown  in  soil  containing  1.5  per  cent  of  total  salts,  the  average 
thickness  of  the  cuticle  having  been  in  this  case  slightly  greater 
than  in  the  soil  containing  2  per  cent  of  total  salts;  but  the  differ- 
ence is  unimportant  and  is  within  the  limits  of  experimental  error. 

In  wheat,  oats,  and  barley,  so  far  as  these  experiments  show, 
there  seems  to  be  little  difference  in  the  thickness  of  the  cuticle 
between  the  upper  and  lower  surfaces  of  the  leaves,  whether  in  soils 
containing  an  excess  of  readily  soluble  salts  or  in  the  nonsaline  soUs. 


"All  menaurements  of  the  thicknem  nf  the  cutirle  were  made  exclusive  o[  the 
■waxy  deposit,  which  bad  been  previously  dissolved  off  by  the  additioo  of  xylol. 
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Table  II  gives  the  results  of  measurements,  expressed  in  microns, 
of  the  average  length  and  height  of  the  epiderm^  cells  of  the  upper 
leaf  surface  of  three  species  of  plants  grown  in  soils  containing  differ- 
ent concentrations  of  soluble  salts  and  of  control  plants  grown  in 
non  saline  soils. 
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Table  III  gives  the  results  of  measurements  expressed  in  microns 
of  the  average  length  and  height  of  opidermal  cells  of  the  lower  leaf 
surface  of  three  species  of  plants  grown  in  soils  containing  different 
concentrations  of  soluble  salts  and  of  control  plants  grown  in  non- 
saline  soil. 
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It  will  be  seen  from  Tables  II  and  III  that  the  leaves  of  the  three 
plants  grown  in  soils  containing  an  excess  of  soluble  salts  have  on  an 
average  smaller  epidermal  cells  than  those  of  the  controls,  the  upper 
and  lower  leaf  surfaces  showing  but  little  difference  in  this  respect. 
Taking  the  average  for  all  three  species  the  length  of  the  epidermal 
cells  of  the  controls  on  both  the  upper  and  the  lower  surfaces  of  the 
leaf  averages  about  35  per  cent  greater  than  that  of  the  epidermal 
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cells  of  the  same  plants  grown  in  the  soil  containing  1  per  cent  total 
salts  (estimated  0.7  per  cent  of  sotiium  chlorid).  The  height  (average 
for  all  three  species)  of  the  cells  on  the  upper  leaf  surface  of  the  con- 
trol plfints  is  ahout  33  per  cent  and  that  on  the  lower  surface  about 
26  per  cent  greater  than  that  of  the  plants  grown  in  a  soil  containing 
1  per  cent  of  total  salts. 

A  comparison  of  the  height  of  the  epidermal  cells  of  plants  grown 
in  nonsaline  soils  and  in  soils  containing  2  ]>er  cent  of  total  salts 
(estimated  1.4  per  cent  of  sodium  chlorid)  shows  even  more  striking 
differences.  The  height  of  the  epidermal  cells  on  the  upper  leaf  sur- 
faces (average  for  all  three  species)  is  51  per  cent  and  on  the  lower 
surface  76  per  cent  greater  in  the  control  plants  than  in  plants  of  the 
same  species  grown  in  a  soil  containing  2  per  cent  of  total  salts. 


EFFECT   OF   SALTS   WHEN    PRESENT    IN    SUFFICIENT  QUANTm'  TO  PRO- 
DITCE    BI.OOH. 

Wheat  {TrUicuTn  durum)  was  germinated  and  grown  in  a  natural 
sahne  soil  containing  1.5  per  cent  of  total  soluble  salts  (estimated  to 
contain  1  per  cent  of  sodium  chlorid),  where  the  plants  soon  became 
covered  with  a  copious  bloom,  and  in  a  nonsahne  soil  as  a  control, 
where  the  bloom  was  inconspicuous.  When  the  plants  were  about 
6  inches  high  the  leaves  were  detached  and  their  cut  surfaces  were 
seated  by  dipping  in  melted  paraflin.  They  were  then  weighed  at 
frequent  intervals  during  a  period  of  several  hours,  several  leaves 
from  the  plants  grown  in  saline,  soil  being  weighed  together  and 
several  from  the  controls.  All  the  leaves  in  each  experiment  were 
kept  between  weighings  under  uniform  conditions  as  to  heat,  light, 
and  moisture.  The  loss  recorded  at  each  weighing  was  taken  as  a 
measure  of  the  amount  of  water  transpired. 

In  the  first  experiment  of  tWs  series  the  total  initial  weights  of  the 
leaves  from  plants  grown  in  the  saline  soil  and  of  those  from  the  con- 
trol plants  were  respectively  221  and  262  milligrams.  After  an 
exposure  of  twenty-one  hours  to  the  atmosphere  of  an  ordinarj'  room 
the  weights  were  respectively  191  and  197  mg. ;  lience  the  leaves  from 
plants  grown  in  the  saline  soil  lost  13.6  and  those  from  the  control 
plant  24.8  per  cent  of  their  original  weights.  An  even  greater 
difference  was  shown  in  a  second  experiment.  In  this  the  leaves 
from  plants  grown  in  the  saline  soil  weighed  at  the  beginning  377  mg. 
and  the  control  506  mg.  The  former  lost  59  mg.  and  the  latter  245 
mg.  in  nineteen  hours,  or  about  16  per  cent  and  48  per  cent,  respectively. 
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A  third  experiment  in  which  the  leaves  were  weired  at  more 
frequent  intervals  gave  results  as  follows,  the  weights  being  expressed 
in  milligrams; 
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The  leaves  with  bloom  lost  a  total  of  14  milligrams,  or  about  5  pex 
cent  of  their  original  weight,  while  those  without  bloom  lost  51  milli- 
grams, or  about  21  per  cent  of  their  original  weight. 

Whether  the  retardation  of  loss  of  water  from  the  leaves  of  plants 
grown  in  soils  containing  considerable  quantities  of  soluble  salts 
when  cut  from  the  stems  and  exposed  to  the  air  is  due  to  the  presence 
of  the  bloom  that  develops  on  the  leaf  imder  these  conditions  or  to 
the  concentration  of  the  cell  sap,  or  to  a  combination  of  these  factors, 
remains  to  be  determined.  The  above-described  results  demonstrate, 
however,  that  leaves  of  wheat  plants  grown  in  saline  soils  containing 
as  much  as  1.5  per  cent  of  salts  lost  considerably  less  moisture  when 
cut  off  and  allowed  to  dry  than  leaves  of  plants  of  the  same  species 
grown  in  a  soil  where  no  excess  of  salts  was  present  but  under  similar 
conditions  otherwise.  Since  in  the  former  case,  however,  a  relatively 
thick  deposit  of  wax  had  developed  upon  the  surface  of  the  leaves,  it 
is  reasonable  to  assume  that  the  presence  of  this.bleom  played  some 
part  in  the  decreased  transpiration." 

"Sachs  (Physiolc^  of  Planta)  says;  "The  epidemiiB  affords  a  protection  against 
the  ex(«S8ive  evapioretion  of  the  water  from  the  leaves  and  young  shoot-axes  by  means 
of  the  cuticle  and  the  waxy  coatings,  which  it  is  true  do  not  absolutely  prevent  the 
evaporation  of  wa1«r  from  the  epidermis  cells,  but  render  it  exceedingly  slow. " 

Reynolds  (The  Effect  of  Bloom  on  the  Transpiration  of  Leaves,  Bulletin  So.  9, 
Oberlin  College,  1898)  found  that  the  leaves  of  Agave  ulahmtit,  A.  itirtduifeUi,  A.  sp., 
Eckerera  peacockii,  and  Cotyledon  sp.  from  which  the  bloom  had  been  lemoved  lost 
about  one-third  more  water  than  the  name  plants  from  which  the  bloom  had  not  been 
removed.  The  resultH  of  Reynolds  agree  with  those  of  Fr,  Haberlandt  (Wiasensch 
praktische  Uutersuchungen  auf  dem  Gebiete  des  Pflanzenbaues,  3:  156,  1877),  who 
claims  to  have  proved  that  the  bloom  on  rape  leaves  is  formed  aa  a  check  upon  transpira- 
tion, and  with  fiarreau  (Ann.  A.  Sci.  Nat.,  13:  322,  lft4i)},  who  says  that  the  removal 
of  any  waxy  covering  the  leaf  may  fioasefls  favors  transpiration. 
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EFFECT  OF  SALTS  WHEN  PBESBNT  IN  AMOUNTS  TOO  SHALL  TO  PEODUCE 
BLOOH. 

Wheat  {TritieuTn  ditruTn)  was  also  used  in  the  experiments  to 
determine  the  effect  upon  transpiration  of  a  mixture  of  soluble  salts, 
chieSy  sodium  chlorid,  when  present  in  the  soil  in  quantities  too 
small  to  produce  any  perceptible  modification  in  the  structure  of 
the  plants.  As  in  previous  experiments  the  seed  was  germinated 
and  the  seedlings  were  grown  in  the  soils  tested. 

All  plants  were  grown  either  in  paraffined  wire  baskets  or  in  glass 
jars,  so  that  there  was  in  no  case  any  possibihty  of  loss  of  water 
through  the  bottom  or  sides  of  the  vessels.  Five  plants  were  growa 
in  each  vessel.  Just  previous  to  weighing,  the  pots  were  sealed  over 
by  means  of  parafBned  paper,  thus  reducing  to  a  minimum  the  possi- 
bility of  loss  of  water  except  through  the  siu^ace  of  the  leaf. 

The  water  lost  by  transpiration  was  determined  by  weighing  the 
pots  with  the  plants  in  them,  the  weighings  being  made  at  intervab 
of  four  to  eight  hours  during  the  day  for  a  period  of  two  or  three  days. 
After  the  final  weighing  the  area  of  the  leaf  surface  was  determined 
by  making  impressions  of  the  leaves  on  soUo  photographic  paper. 
IIlb  photographic  paper  was  then  weighed.  The  area  of  the  leaf 
surface  was  then  cut  from  the  photographic  paper  and  the  remaining 
portion  weighed.  From  the  weight  of  the  original  photographic 
paper  which  was  found  by  measurement  to  contain  a  certain  num- 
ber of  square  centimeters  and  the  loss  of  weight  after  cutting  out 
the  impression  made  by  the  leaves,  the  actual  area  of  the  leaf  surface 
could  readily  be  calculated.  The  amount  of  water  lost  by  transpira- 
tion could  therefore  be  expressed  in  miUigrams  per  square  centimeter 
of  leaf  surface  per  hour — the  unit  which  will  be  used  in  the  discussion 
that  follows. 

Two  series  of  experiments  were  conducted  with  wheat  in  natural 
soils  containing,  respectively,  0.09  and  0.12  per  cent  of  total  salts  and 
estimated  to  contain,  respectively,  0.06  and  O.OS  per  cent  of  sodium 
chlorid.  These  concentrations  were  obtained  by  thoroughly  mixing 
the  requisite  quantity  of  garden  loam  with  alkali  soil  obtained  near 
Salt  Lake  City,  Utah,  the  percentage  of  water-soluble  salts  present  in 
the  soil  as  thus  made  up  being  determined  by  means  of  the  electro- 
lytic bridge.  The  controls  were  grown  in  the  pure  garden  loam. 
Aji  examination  of  the  plants  grown  in  the  alkali  soils  showed  that 
the  bloom  was  very  slightly  developed,  probably  not  to  a  sufficient 
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degree  to  produce  any  materia!  influence  on  the  loss  of  water  through 
the  leaf. 

The  following  table  gives  the  amount  of  water  transpired  by  wheat 
plants  in  soils  containing  these  two  concentrations  of  alkali  salts 
and  by  the  controls  in  each  case,  the  amount  of  water  transpired 
being  expressed  in  milligrams  per  square  centimeter  of  leaf  surface 
per  hour: 


.«„,„„„„„. 

Control. 

'KM 

dilortd). 

Control. 

mated  a.ce 
percent 

ohlorid). 

%16            "*'t21 

""■^so 

. 

The  results  show  that  tpanspiration  is  stimulated  by  the  presence 
of  amounts  of  soluble  salts  too  small  to  produce  any  perceptible 
modification  of  structure.  The  stimulation  was  greatest  in  the  soil 
containing  the  smaller  amount  of  alkali,  the  amount  of  water  trans- 
pired by  the  plants  in  the  0.09  per  cent  soil  having  been  in  the  two 
series  of  experiments,  respectively,  94  per  cent  and  21  per  cent  greater 
than  in  the  corresponding  controls,  while  in  the  0.12  per  cent  soil  it 
was  only  19  per  cent  and  1 1  per  cent  greater. 

GENERAL  SIONIFICANCE  OF  SESULTB. 

It  is  not  improbable  and  in  fact  these  experiments  seem  to  demon- 
strate that  plants  that  are  not  halophyte.s  when  grown  in  saline  soils 
undergo  modifications  of  structure  of  a  kind  that  are  believed  to 
reduce  transpiration.  It  is  a  well-known  fact  that  most  xerophytes — 
i.  e.,  plants  growing  naturally  in  dry  situations — differ  in  many  points 
of  structure  from  mesophytes  and  hydrophytes  (plants  whose  natu- 
ral habitats  are,  respectively,  moderately  moist  and  very  wet  situa- 
tions). Some  of  these  characteristics  of  xerophytic  plants,  such  as 
the  reduction  of  the  number  of  stomata,  the  situation  of  the  latter 
in  pits  or  furrows,  the  development  of  a  covering  of  hairs  on  the  leaf 
surface,  etc.,  are  doubtless  efhcacious  in  diminishing  transpiration. 
Othfer  means  of  protecting  against  exccasivo  loss  of  water  are  thicken- 
ing of  the  cuticle  and  its  reenforcement  by  the  secretion  of  wax  or 
bloom  which  is  depositeii  on  its  surface.  Most  halophytes  (plants 
growing  naturally  in  saline  or  "alkah"  soils)  exhibit  similar  pecul- 
iarities of  structure. 
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The  increased  thickness  of  the  cuticle  &nd  of  the  deposit  of  wax  on 
the  leaves  observed  in  the  experiments  described  in  these  pages  can 
safely  be  attributed  to  the  influence  of  an  excess  of  soluble  salts  in 
the  soil,  since  the  presence  of  these  salts  in  different  concentrations 
or  their  absence  was  the  only  variant  introduced.  Pfeffer"  is  of 
the  opinion  that  as  a  rule  the  cuticle  is  more  strongly  developed 
when  there  is  a  scarcity  of  soil  moisture.  But  even  under  extremely 
arid  chmatic  conditions,  soib  containing  a  large  amount  of  soluble 
salts  are  usually  in  a  moist  condition.  It  is  generally  beUeved,  how- 
ever, that  an  excess  of  soluble  salts  in  the  soil  will  check  the  absorb- 
ing activity  of  the  roots,  thus  creating  a  condition  of  "physiological 
drought." 

In  all  the  experiments,  the  results  of  which  are  summarized  in 
Tables  I,  II,  and  III,  the  plants  in  saUne  soils  and  the  controls  grown 
in  nonsaline  soils  were  given  an  equal  amount  of  water,  yet  the  plants 
grown  in  saline  soils  modified  their  structure  by  depositing  bloom 
on  the  leaf  siu^ace,  by  thickening  the  cuticle,  and  by  reducing  the 
size  of  the  epidermal  cells.^  It  would  seem  then  that  the  plants  in 
saline  soils,  although  furnished  an  amount  of  soil  moisture  that 
was  sufficient  to  produce  a  normal  growth  in  the  nonsaline  soil, 
were  actually  subjected  to  xerophytic  conditions.  The  explana- 
tion appears  to  be  that  the  roots  of  the  plants  in  saline  soils  were 
unable  to  take  up  moisture  as  readily  as  those  in  nonsaline  soils, 
and  the  plants  were  therefore  forced  to  modify  their  structiffe  in  the 
manner  above  described  in  order  to  reduce  their  transpiration. 

So  far  as  the  results  of  these  experiments  can  be  regarded  as  con- 
clusive, it  may  be  said  that  when  wheat  plants  are  grown  in  a  soil 
containing  0.7  to  1.4  per  cent  of  sodium  chlorid  in  addition  to  other 
salts  the  plants  begin  almost  immediately  after  germination  to  take 
on  xerophytic  characters. 

An  indirect  influence  of  the  salt  on  transpiration  is  also  shown 
(see  Table  IV),  since  the  leaves  of  wheat  plants  grown  in  a  soil  con- 
taining 1.5  per  cent  total  salts  (1  per  cent  of  sodium  chlorid)  lost 
considerably  less  water  than  the  leaves  of  plants  grown  in  nonsaline 
8oil9.<=  The  decrease  of  transpiration  from  leaves  of  plante  grown 
in  saline  soils  when  compared  with  those  of  the  controls  may  be 
attributed  to  two  factors:  (1)  The  deposit  of  wax  or  bloom  on  the 

0  Physiology  of  Plants  (Ewart's  TranBlation),  I:  239. 

A  Kueel  (Der  Bau  dee  Qmmineenhalmea  unter  dem  EinfluB  verochiedener  DOngiing. 
In&ug.  Dim.  Gieesen,  1906.  Review  in  Bot.  Centralbl.,  109:403,  1908)  found  that  - 
phosphoric  acid  caused  a  thickening  of  the  cell  walls,  and  a,  diminution  of  the  cell 
cavities  in  the  sterna  of  graases.  On  the  other  hand  nitrogen  and  lime  induced  a  con- 
trary effect.  Results  with  potash  were  inconclusive  ae  regards  oats,  but  in  the  case 
of  other  grasses  the  eficcts  were  similar  to  those  of  nitrogen  and  lime. 

'These  results  are  in  accord  with  those  of  R«ynolds  previously  referred  to. 
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leaf   surface  and   the  arcompanyiDg  thickening  of   the  cuticle  and 
(2)  increased  concentration  of  the  cell  sap." 

The  increased  transpiration  observed  in  wheat  plants  grown  in 
soils  containing  an  amount  of  soluble  salts  too  small  to  cause  any 
increase  in  the  thickness  of  the  cuticle  or  bring  about  any  measurable 
deposition  of  wax  is  probably  to  be  re^rded  as  a  result  of  chemical 
stimulation.  It  is  well  known  that  stimulation  is  effected  by  dilut« 
solutions  of  many  substances  which  at  greater  concentrations  are 
toxic  to  plants.  The  writer^  found  that  magnesium  chlorid,  mag- 
nesium sulphate,  sodium  sulphate,  and  sodium  bicarbonate  in  water 
cultures  stimulated  the  growth  of  wheat  seedlings  when  present  in 
dilutions  too  great  to  be  toxic.  Burgerstein,*  who  has  made  a  very 
extensive  study  of  the  transpiration  of  plants  under  various  condi- 
tions, finds  that  maize  plants  when  subjecteil  to  solutions  of  0.02, 
O.IO,  and  0.25  per  cent  potash  (K^O)  and  soda  (Na,0)  for  a  period  of 
from  one  to  four  days  exhibited  a  decreased  transpiration  as  com- 
pared with  control  plants  growing  in  distilled  water.  On.  the  other 
hand  maize  plants  grown  during  a  period  of  forty-three  to  one  hun- 
dred hours  in  solutions  of  0.!,  0.25,  0.5,  and  1  per  cent  of  calcium 
nitrate  and  magnesium  sulphate  showed  an  increase  of  transpiration 
in  the  two  weaker  concentrations  but  a  decrease  in  the  two  stronger 
concentrations.  Bur^erstein  further  finds  that  in  very  dilute  solu- 
tions (0.05  to  0.25  per  cent)  of  magnesium,  of  ammonium  sulphat*, 
and  of  calcium  carbonate,  transpiration  as  compared  with  that  in 
distilled  water  increases  with  the  concentration  of  the  solution  until 
a  maximum  is  reache<I. 

(1)  Plants  of  wheat,  oats,  and  barley  grown  from  seeds  in  soils 
containing  1,  1.5,  and  2  per  cent  of  total  salts  (0.7,  1.0,  and  1.4  per 
cent  of  sodium  chlorid)  very  soon  develop  a  pronounced  waxy  bloom 
upon  the  leaf  surface  and  a  thickening  of  the  cuticle. 

(2)  The  thickness  of  the  cuticle  increases  with  the  concentration 
of  the  soil  solution. 

(3)  The  size  of  the  epidermal  cells  decreases  as  the  concentration 
of  the  salt  in  the  soil  increases,  the  epidermal  cells  of  the  plants 
grown  in  nonsaline  .soils  being  on  an  average  the  largest  and  those 
in  the  soils  containing  the  greatest  concentration  of  salts  being  the 
smallest. 

1  KadiH  (ITi'Iht  di-n  Klnfliiw  dor  chemischon  und  phyBikalischen  Beech&ffcnheit 
d(«  Itddfnx  aul  tUi:  TraTu<|>iiati(in  ilt'r  Pflanzen,  (ic^vtammclte  Abh&ndluDgen,  1;  417, 
ISWZj  KlalcHlhal  Iraiuipirdli()nfn>mlc.>avefl  may  he  ivduc<K)  by  the  pntscnce  of  nml^rials 
diiwjlvtHl  in  th<-  waW-r  which  tin-  nxit»  take  up. 

b  The  Variability  <tf  Wheat  VarieticB  in  Resistance  t*  Toxic  Salto,  Bulletin  79, 
Bureau  of  Plant  Indiirtry,  V.  S.  Dept.  of  Agriculture,  1905,  p.  42. 

<  Die  Transpiration  d^r  Pflanzen,  Eiue  PhysioJoRiscbe  Honogniphie,  1904. 
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(4)  When  the  amount  of  sodium  chlorid  present  is  much  below 
the  minimum  concentration  that  is  injurious  under  field  conditions 
no  perceptible  modifications  of  the  plant  structure  occur. 

(5)  Leaves  of  wheat  detached  from  plants  grown  in  noosaline  noil 
on  which  the  bloom  was  not  conspicuous  lose  by  transpiration  two 
to  three  times  as  much  moisture  in  the  same  length  of  time  as  leaves 
from  plants  grown  in  a  soil  containing  1.5  per  cent  of  total  salts 
(about  1  per  cent  of  sodium  chlorid)  and  which  possessed  a  marked 
development  of  bloom. 

(6)  Wheat  plants  grown  in  soils  containing  naturally  0.09  and 
0,12  per  cent  of  total  salts  (0.06  and  0.08  per  cent  of  sodium  chlorid) 
show  an  increased  transpiration  as  compared  with  plants  grown  in  a 
nonsaline  soil.  Of  the  two  saline  soils,  that  containing  the  smaller 
concentration  of  salts  induced  the  heavier  transpiration. 
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LEHER  OF  TRANSMIHAL. 


U.  S.  Department  op  Agriculture, 

Bureau  op  Plant  Industry, 

Office  of  the  Chief, 
Waahin^ton,  D.  0.,  Jviy  11,  1908. 
Sir:  I  hare  the  honor  to  transmit  herewith  a  manuscript  entitled 
"Orchard  Fruits  in  the  Piedmont  and  Blue  Ridge  Regions  of  Virginia 
and  the  South  Atlantic  States"  and  to  recommend  that  it  be  published 
as  Bulletin  No.  135  of  the  series  of  this  Bureau.  This  bulletin  was 
prepared  by  Mr.  H.  P.  Gould,  Fomologist  in  Chaise  of  Fruit  District 
Investigations,  and  has  been  submitted  by  Mr.  William  A.  Taylor, 
Fomologist  in  Chaise  of  Field  InTestigations  in  Pomology,  with  a 
view  to  its  pubhcation. 

The  fruit-growing  interests  in  these  regions  have  attained  consider- 
able importance,  though  their  pomological  resources  are  compara- 
tively undeveloped  at  the  present  time.  This  is  especially  the  case 
in  the  mountain  region  where  there  exist  extensive  sections  which  are 
doubtless  of  greater  value  for  fruit  growing  than  for  any  other  agricul- 
tural purpose. 

The  determination  of  the  behavior  of  varieties  of  orchard  fruits 
under  definitely  stated  conditions  as  here  set  forth  is  believed  to  be  of 
value  in  guiding  the  planting  of  varieties  in  the  further  development 
of  the  fruit-growing  industry  of  these  regions.  New  orchards  are 
constantly  being  planted,  and  their  success  or  failure  is  in  a  lai^e 
degree  dependent  upon  the  selection  of  varieties  adapted  to  the  con- 
ditions under  which  they  are  to  be  grown  and  suitable  for  the  pur- 
poses for  which  they  are  desired.  In  the  Blue  Ridge  region,  where 
conditions  of  orcharding  are  very  variable,  due  to  differences  in  eleva- 
tion and  soil,  very  careful  discrimination  is  of  special  importance  in 
selecting  varieties  for  planting.  While  the  information  here  supplied 
will  doubtless  prove  of  value  to  prospective  planters  of  orchards  who 
already  reside  in  these  regions,  it  is  expected  that  its  greatest  usefulness 
will  be  to  those  who  are  unfamiliar  with  the  conditions,  but  who  may 
be  attracted  to  these  sections  by  the  opportunities  which  they  offer 
for  fruit  growing. 

Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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ORCHARD  FRUITS  IN  THE  PIEDMONT  AND 

BLUE  RIDGE  REGIONS  OF  VIRGINIA  AND 

THE  SOUTH  ATLANTIC  STATES. 


INTRODUOTION. 

In  ezplanation  of  the  n&ture  and  object  of  the  fruit  district  investi- 
gations  of  the  Bureau  of  Plant  Industry,  of  which  the  present  paper 
is  the  first  published  report,  the  following  general  outline  of  the  work 
may  assist  the  reader  in  his  understanding  of  their  relation  to  the 
fruifr^owing  interests  of  the  country. 

That  varieties  of  fruit  are  not  equally  well  adapted  to  all  con- 
ditions of  soil,  climate,  elevation,  etc.,  under  which  they  may  be 
grown  is  apparent  to  every  fruit  grower  and  to  others  who  are  in  the 
habit  of  observing  the  behavior  of  fruit  and  fruit  trees.  The  geo- 
graphical limit  of  the  profitable  commercial  range  of  many  of  the 
more  important  varieties  of  fruits  is  comparatively  well  known,  yet 
within  such  limits  there  are  many  instances  which  might  be  men- 
tioned of  sections  that  are  noted  for  the  unusually  high  degree  of  per- 
fection to  which  some  particular  variety  attains  in  one  or  more  of  its 
important  characteristics.  The  degree  of  perfection  reached  may 
be  in  the  general  appearance  of  the  fruit  or  in  its  size,  form,  color, 
texture,  flavor,  time  of  ripening,  or  keeping  quality,  or  in  the  pro- 
ductiveness, vigor,  and  healthfulness  of  the  tree,  etc.  On  the  other 
hand,  another  section  within  the  accepted  commercial  range  of  a 
variety  may  have  a  reputation  for  producing  fruit  which  is  strikingly 
lacking  in  some  desirable  feature. 

While  the  commercial  aspect  of  these  investigations  is  the  more 
important  one  from  a  financial  point  of  view,  it  is  necessary,  also,  to 
consider  them  from  the  standpoint  of  the  home  supply.  The  object 
for  which  fruit  is  to  be  grown  must  be  taken  into  account  in  con- 
sidering the  merits  and  behavior  of  a  variety.  A  particular  sort  may 
have  characteristics  which  render  it  of  special  value  in  some  locality 
for  a  given  purpose,  but  it  may  be  entirely  unsuited  to  some  other 
use.  A  variety  which  in  a  particular  location  is  too  small  or  has  a 
very  tender  skin,  or  the  tree  of  which  is  relative^  unproductive, 
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would  obviously  not  be  commercially  satisfactory;  yet  it  may  pos- 
sess high  dessert  quality  which  renders  it  d^irable  for  home  use 
where  the  basis  of  merit  is  not  the  market  value  of  the  product. 

The  influence  of  conditions  such  as  soil  and  climate  upon  the 
behavior  of  varieties,  and  consequently  upon  their  relative  value  for 
any  particular  purpose,  indicates  the  importance,  and  even  the 
necessity,  of  determining  those  conditions  or  combinations  of  con- 
ditions which  best  meet  their  individual  requirements,  if  the  plant- 
ing of  fruits  is  to  be  done  with  the  greatest  possible  assurance  of  suc- 
cess. Many  orchards  and  fruit  plantations  have  been  set  out  in  the 
past  which  have  been  unprofitable  because  varieties  were  planted 
which  were  poorly  adapted  to  the  conditions  under  which  they  were 
grown;  or,  if  not  resulting  in  actual  loss,  they  hare  been  less  profit- 
able than  would  have  been  the  case  had  varieties  been  selected  which 
were  bettor  adapted  to  the  conditions. 

The  ability  of  a  variety  to  reach  a  high  d^ee  of  perfection,  how- 
ever, does  not  alone  determine  its  profitableness  or  desirabiUty  for 
any  particular  place.  Adequate  means  must  be  at  hand  for  trans- 
porting the  product  from  the  point  where  it  is  grown  to  the  consumer. 
Because  of  insufiicient  means  of  transportation,  the  commercial 
growing  of  fruit  is  rendered  impossible  in  many  sections  that  are 
naturally  well  suited  to  certain  kinds. 

In  the  case  of  quickly  perishable  fruits,  like  peaches,  the  exact 
time  of  ripening  is  also  frequently  an  essential  factor.  It  is  often 
this  feature  which  determines  very  largely  the  profitableness  of  a 
variety.  If  a  particular  sort  ripens  a  few  days  earUer  or  later  than 
some  other  one,  it  may  be  just  in  time  to  £11  a  period  in  the  market 
when  the  supply  would  otherwise  be  light,  and  hence  it  is  desirable 
on  this  account.  Similarly,  another  variety  may  be  undesirable 
because  its  season  of  ripening  comes  at  the  same  time  as  some  other 
variety  which  has  a  better  commercial  rating. 

The  time  of  ripening  has  a  still  wider  application  in  the  case  of 
some  kinds  of  fruit  of  which  the  range  in  the  ripening  period  of  all 
varieties  in  general  cultivation  is  comparatively  short.  For  instance, 
the  commercial  growing  of  strawberries  is  rendered  unprofitable  in 
many  sections  because  the  "strawberry  season"  comes  at  the  same 
time  as  in  some  other  sections  where  the  berries  grow  equally  well 
and  which  are  more  favorably  located  with  reference  to  the  markets, 
thus  rendering  successful  competition  impossible. 

It  will  thus  be  seen  that  definite  knowledge  of  the  factors  which 
influence  the  ripening  period  may  be  of  great  importance  in  consid- 
ering the  adaptability  of  varieties  for  particular  purposes.  For  such 
reasons  as  these  the  fruit  grower  must  consider  not  only  whether  a 
variety  will  do  well  under  the  conditions  where  he  wishes  to  grow  it 
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but  also  whetilier  he  can  place  it  upon  the  market  at  a  time  when 
remuneratiTe  returns  will  be  reasonably  assured. 

It  will  thus  be  seen  that  the  success  of  a  variety  must  be  measured 
by  two  standards — its  ability  to  develop  to  a  high  degree  of  perfec- 
tion and  its  conmiercial  value  in  terms  of  profit  and  loss  when  placed 
upon  the  market.  Under  the  conditions  which  exist  in  some  par- 
ticular locaUty,  a  vtuiety  may  reach  such  a  high  state  of  perfection 
that  httle  else  could  be  desired  so  far  as  intrinsic  merits  are  concerned, 
yet  because  of  its  season  of  ripening,  lack  of  transportation  facihttes, 
or  some  other  cause  apart  from  the  inherent  qualities  of  the  fruit 
itself  it  fails  to  yield  a  profitable  financial  return  when  offered  for 
sale  in  the  open  muket.  While  such  a  variety  would  be  considered 
successful  so  far  as  its  growth  is  concerned,  it  is  at  the  same  time 
unsuccessful  as  a  commercial  sort  under  these  conditions,  because  it 
fails  to  meet  the  end  desired  of  it.  In  some  other  locality  where  the 
opposing  features  do  not  exist  it  might  yield  a  satisfactory  financial 
gain,  and  hence  be  successful  from  a  commercial  standpoint. 

A  similar  parallel  might  be  drawn  in  regard  to  a  variety  intended 
for  home  use.  However  well  the  tree  may  grow  or  the  fruit  develop, 
if  it  fails  for  any  reason  to  meet  the  desired  end  it  can  not  properly 
be  considered  a  successful  variety  to  grow  for  that  purpose. 

In  the  varietal  notes  on  later  pi^;es  the  necessary  distinctions  rela- 
tive to  what  constitutes  the  "success"  of  a  variety  are  made. 

Many  illustrations  might  be  given  of  the  fact  mentioned  in  our 
initial  statement  that  the  conditions  under  which  a  variety  of  fruit 
is  grown  have  a  decided  influence  upon  its  behavior  and  value,  and 
consequently  upon  its  desirability  for  a  given  purpose,  but  the  fore- 
going is  sufficient  to  explain  the  nature  of  fruit  district  investiga- 
tions. Their  object  is  obvious.  Briefly  summarized,  they  are  an 
effort  to  ascertain  the  limitations  within  which  fruit  varieties  may 
be  profitably  planted,  as  indicated  by  the  manner  in  which  they 
respond  to  the  influences  of  their  environment,  an  effort  to  determine 
the  adaptability  of  different  varieties  to  different  conditions  and 
combinations  of  conditions. 

It  is  not  sufficient,  however,  to  know  merely  that  a  certain  variety 
is  successful  or  unsuccessful,  as  the  case  may  be,  in  a  certain  place. 
It  is  equally  necessary  to  know,  in  as  much  detail  as  practicable, 
what  the  exact  conditions  are  under  which  it  is  grown  and  to  deter- 
mine with  all  possible  accuracy  what  each  factor  contributes  to  the 
success  or  the  failure  of  the  variety  in  question.  This  involves  con- 
sideration of  slope,  soil,  elevation  (both  actual  and  comparative), 
temperature,  humidity,  and  all  the  other  factors  included  in  the  term 
"climat«,"  besides  such  other  incidental  or  local  conditions  as  may 
&  vuieties  in  any  way.    The  aim  of  these  investigations  is  to 
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thus  work  out  the  requirements,  in  all  the  detail  possible,  of  the  dif- 
ferent Tarieties  of  fruits,  especially  those  varieties  which  appear  to  be 
of  greatest  conunercial  im[»ortance,  for  the  purpose  of  aiding  fruit 
growers  in  selecting  those  sorts  which  will  be  the  most  profitable  and 
satisfactory  for  the  purpose  for  which  they  are  desired. 

Incidental  to  the  study  of  the  adaptability  of  the  more 'important 
and  better-known  varieties  to  the  conditions  which  may  affect  them, 
these  investigations  also  include  a  consideration  of  new  ajid  little- 
known  sorts.  New  varieties  of  which  but  little  is  known  concerning 
the  Fequirem^te  or  their  range  of  adaptability  are  being  constantly 
introduced.  Many  varieties  having  decided  merit  where  they  are  now 
grown  are  known  only  in  the  localities  in  which  they  originated.  So 
far  as  practicable  such  varieties  are  investigated  and  their  usefulness 
in  the  development  of  the  fruitgrowing  interests  of  the  country 
determined. 

Again,  a  large  majority  of  the  varieties  which  are  grown  for  com- 
mercial purposes  are  defective  in  one  or  more  important  features. 
For  instance,  the  "Elberta"  peach  fmd  the  "Ben  Davis"  apple  lack 
high  dessert  quality,  yet  both  possess  characteristics  which  render 
them  valuable  commercial  sorts.  Some  are  not  sufficiently  produc- 
tive ;  others  do  not  stand  shipping  sufficiently  well ;  still  others,  which 
are  desirable  in  most  respects,  develop  faults  in  cold  storage.  Some 
defect  might  be  mentioned  which  would  apply  to  nearly  every  sort 
found  upon  the  market  at  the  present  time.  While  the  attainment  of 
some  preconceived  ideal  in  any  kind  of  fruit  may  not  be  possible,  an 
effort  made  in  the  direction  of  a  desired  end  can  not  fail  to  produce 
beneficial  results.  It  is  hoped  that  in  these  minute  studies  concerning 
the  requirements  which  are  necessary  for  the  development  of  varieties 
to  their  highest  degree  of  perfection,  sorts  may  be  discovered  and 
introduced  into  the  various  conmiercial  districts  of  the  country  which 
will  not  possess  the  more  conspicuous  defects  of  the  important  com- 
mercial varieties  now  in  general  cultivation. 

In  some  sections  the  "variety  problem"  is  a  comparatively  simple 
one,  even  over  lai^e  areas,  as  in  the  prairie  region  of  the  Central  West, 
where  the  soil  conditions  are  fairly  uniform  and  the  elevation  and 
other  factors  of  influence  are  not  sufficiently  variable  to  require  special 
consideration.  But  some  of  the  mountainous  regions  offer  the  best 
locations  for  the  growing  of  particular  fruits,  and  in  these  r^ona  the 
question  of  varieties  becomes  an  exceedingly  difficult  one  because  of 
the  great  variation  in  the  soil,  the  constantly  changing  elevation  at 
which  it  is  desired  to  grow  fruit,  and  the  corresponding  lack  of  knowl- 
edge regarding  many  other  conditions.  The  Piedmontand  Blue  Rit^e 
regions  of  Viiginiaand  the  South  Atlantic  States  representsuch  a  sec- 
tion in  the  East.     Numerous  illustrations  occur  in  the  West.     Under 


byGoogle 


INTBODUCTIOII.  11 

such  conditions  only  the  most  careful  discrimination  in  the  selection 
of  varieties  can  give  reasonable  assurance  of  success,  and  in  many 
instances  the  necessary  information  essential  to  the  making  of  such 
discrimination  is  not  yet  obtainable.  While  a  variety  may  be  well 
adapted  or  not  to  the  more  or  less  broadly  defined  fruit  districts  into 
which  any  r^ion,  or  even  the  whole  countay,  may  be  divided,  local 
factors  often  cause  wide  differences  in  its  behavior  in  different  localities 
within  such  a  district.  Where  the  soil  lacks  uniformity,  where  differ- 
ences exist  in  slope  or  elevation,  or  where  there  is  some  spedal  local 
condition,  a  variety  may  reach  a  high  d^ree  of  perfection  in  one 
locahty  while  it  is  practically  worthless  in  another  portion  of  the  same 
orchard.  ' 

In  the  earher  days,  when  fruit  growing  was  merely  an  incidental 
factor  of  farm  life,  it  mattered  little  whether  the  orchard  or  fruit 
plantation  bore  an  abundant  crop  or  not.  But  little  was  expected, 
and  if  that  little  was  received  it  was  satisfactory.  Within  compara^ 
tively  recent  years  the  point  of  view  has  entirely  changed,  and  with 
this  change  fruit  growing  has  developed  into  a  business  quite  distinct 
from  general  agriculture.  It  has  become  of  increasingly  great  im- 
portance to  the  commercial  interests  as  new  regions  have  been  de- 
veloped, fruit  growing  in  all  its  branches  extended,  and  competition 
increased  that  every  tree,  shrub,  bush,  and  vine  should  produce  its 
maximum  crop,  maturing  just  at  the  right  time  and  being  of  such 
quality  and  appearance  that  when  offered  tor  sale  it  will  bring  a  maxi- 
mum price.  The  more  complete  one's  knowledge  is  of  the  different 
varieties  of  fruit  and  their  requirements  for  the  highest  degree  of 
development,  the  more  newly  can  these  ideals  in  fruit  growing  be 
realized. 

Another  important  factor  to  be  considered  is  the  "personal  equa- 
tion." The  characteristics  and  ideals  of  the  grower  are  potent  influ- 
ences in  the  behavior  of  the  varieties  under  his  care,  and  consequently 
upon  their  apparent  adaptabiUty  to  the  local  conditions  under  which 
they  are  grown.  While  soil,  climate,  and  other  features  which  in  any 
way  influence  varieties  are  important  and  lai^ly  beyond  the  control 
of  the  planter  except  as  he  can  meet  these  conditions  by  selecting 
properly  adapted  varieties,  it  frequently  happens  that  the  one  deter- 
mining factor  in  the  success  or  failure  of  a  variety  is  the  way  in  which 
it  is  handled  and  cared  for;  in  other  words,  the  man  himself.  The 
grower  in  many  ways  controls  the  conditions  imder  which  his  fruit 
develops,  and  no  two  men  are  Ukely  to  produce  just  the  same  condi- 
tions, even  though  the  natural  possibilities  are  the  same.  Hence  it  is 
that  a  variety  under  certain  treatment  will  produce  certain  results, 
while  in  an  adjoining  orchard  under  other  treatment  the  results  may 
be  very  different.   A  single  example  will  illustrate  the  point  in  question. 

C.oogic 


12  OBCBAfiD  FBUITS  IN  TtBOINU  AKD  OTH£&  8TATES. 

Two  orchards  are  located  side  by  side,  both  having  similar  natural 
advaDtages.  One  is  well  cultivated  and  sprayed;  the  other  un- 
sprayed  and  the  soil  impoverished.  The  fact  that  the  fruit  of  a 
variety  in  the  first  orchard  is  large,  finely  developed,  and  free  from 
insect  and  fungous  defects  and  that  in  the  second  the  same  variety  is 
small,  imperfectly  developed,  and  rendered  worthless  by  He  apparent 
susceptibility  to  some  disease  or  insect  is  not  due  so  much  to  the  in- 
herent merits  or  faults  of  the  variety  in  terms  of  its  commercial  value 
for  that  particular  locality  as  it  is  to  the  man  in  charge,  as  measured 
by  the  methods  employed  in  caring  for  his  orchard. 

These  fruit  district  investigations  have  a  twofold  basis  of  applica- 
tion. On  one  basis  a  variety  is  considered  from  t^e  standpoint  of  its 
commeFcial  value,  and  the  influence  upon  it  of  the  artificial  conditions 
imposed  by  cultivation,  spraying,  and  the  other  operations  which  go 
to  make  up  the  present^ay  progressive  methods  of  orchard  manage- 
ment is  taken  into  account.  By  these  methods  the  grower  Js  able  to 
overcome  in  a  measure  the  natural  or  inherent  susceptibility  of  a 
variety  to  disease  and  other  kinds  of  imperfections.  In  this  view  of 
the  case,  the  chief  concern  of  the  grower  is  to  know  that  the  variety 
in  question  will  respond  readily  and  completely  to  the  influence  of  the 
artificial  conditions  which  he  is  able  to  maintfun  and  that  under  such 
conditions  the  commercial  value  of  the  crop  will  be  relatively  large  in 
proportion  to  the  cost  of  production. 

The  second  point  of  view  is  the  scientific  aspect  of  the  adaptability 
of  varieties.  In  this  phase  of  the  investigations  a  variety  is  considered 
not  under  the  forced  conditions  of  a  highly  cultivated  orchard  with 
the  application  of  every  practicable  means  for  increasing  and  perfect- 
ing the  product,  but  rather  under  conditions  where  influences  imposed 
by  man  are  eliminated  as  completely  as  possible.  If  a  variety  thus 
develops  under  natural  conditions — that  is,  with  no  special  attention 
from  man — its  behavior  may  be  taken  as  the  expression  of  its  innate 
characteristics  and  capabilities  when  grown  under  the  natural  condi- 
tions of  soil,  climate,  etc.,  which  exist  in  the  particular  place  where  it 
is  grown.  The  ability  of  one  variety  over  another  to  resist  some 
disease,  to  develop  to  some  special  degree  of  perfection,  or  to  manifest 
some  other  individual  peculiarity  is  frequently  noted  in  orchards 
which  are  in  a  much-neglected  condition.  While  the  commercial 
aspect  is  of  the  greater  importance  from  a  pecuniary  point  of  view,  the 
scientific  phase  is  in  reality  the  fundamental  consideration.  In  con- 
ducting the  investigations,  the  aim  is  to  give  each  aspect  the  weight  of 
its  true  significance. 

As  previously  implied,  the  fundamental  principle  underlying  the 
, fruit  district  investigations  has  long  been  recognized  and  much  valu- 
';  bble  information  accumulated  in  regard  to  the  requirements  of 
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manj  Tarieties  of  the  various  kinds  of  fruits.  Much  of  the  effort, 
however,  which  has  been  expended  in  this  direction  has  been  without 
definite  system  or  plan,  although  in  a  comparatively  few  instances 
careful  and  systematic  effort  has  been  put  forth  toward  the  solu- 
tion of  specific  problems.  The  efforts  of  a  relatively  small  number 
of  specialists  have  also  been  directed  along  certain  well-defined 
lines.  There  has  been  little  attempt,  however,  to  correlate  cause 
and  effect,  so  that  the  practical  appUcation  of  the  underlying  prin- 
ciples in  the  adaptability  of  varieties  to  their  environment  has  not 
been  possible  in  any  considerable  degree  in  the  selection  of  varieties 
for  the  extension  of  the  fruit-growing  interests  to  new  territory. 

The  most  comprehensive  attempt  to  compile  the  available  informa- 
tion relative  to  the  adaptability  of  the  varieties  of  the  different  kinds 
of  fruits  to  the  various  sections  of  the  country  is  the  work  that  has 
been  done  by  the  American  Pomological  Society  during  the  last  half 
century  through  its  committees  appointed  for  the  purpose.  The 
result  of  these  efforts  has  been  published  in  the  catalogue  of  that 
society  from  time  to  time  and  also  in  its  most  recent  revision  as  Bulle- 
tin No.  8,  Division  of  Pomology,  of  this  Department.  In  these  publi- 
cations the  country  is  divided  into  nineteen  districts,  and  the  varieties 
of  the  more  common  kinds  of  fruit  which  are  considered  best  adapted 
to  the  different  districts  are  recommended  for  planting.  For  obvious 
reasons  these  recommendations  are  general  and  do  not  take  into 
account  the  local  conditions  which  may  exist  in  the  districts. 

The  efforts  of  the  Bureau  of  Plant  Industry  in  its  fruit  district 
investigations  are  similar  in  many  respects  to  the  work  done  by  the 
American  Pomological  Society  in  this  direction,  but  the  scope  of  the 
research  carries  the  inquiry  farther  and  considers  in  the  minutest 
detail  practicable  the  peculiarities  and  the  requirements  of  varieties, 
and  attempts,  as  far  as  possible,  to  correlate  cause  and  effect.  It  thus 
becomes  possible,  within  the  limits  of  the  information  at  hand,  to 
select  varieties  with  a  view  to  their  value  in  very  restricted  sections 
having  local  peculiarities  as  well  as  for  the  larger  and  more  or  less 
general  districts  now  recognized. 

SCOPE  OT  THE  PBESEHT  INQinilT. 

This  paper  is  a  preliminary  consideration  of  the  territory  under  dis- 
cussion. The  conditions  and  their  influence  upon  the  varieties  of  the 
different  kinds  of  fruit  grown  therein  have  not  been  studied  in  suffi- 
cient detail  or  for  a  sufficiently  long  period  of  time  to  warrant  the  mak- 
ing of  many  deductions  which  are  not  subject  to  revision  as  conditions 
become  known  more  intimately  and  the  varieties  are  studied  under  a 
wider  range  of  climatic  influences.  It  seems  advisable,  however,  to 
issue  a  summary  of  the  observations  which  have  thus  far  been  made. 
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In  these  inTestigations  acknowledgmeDt  is  due  and  ^adly  made  of 
the  assistance  which  the  writer  has  received  from  numerous  sources. 
The  fruit  growers  of  the  regions  imder  consideration  have  granted  him 
the  freedom  of  their  orchards  without  restraint  for  the  mftking  of  per- 
sonal observations,  and  they  have  also  given  freely  the  results  of  their 
experience.  In  the  identi&^ation  of  varieties,  by  helpful  suggestions, 
and  in  many  other  ways  the  assistance  of  his  associates  in  ofBce  has 
been  invaluable. 

The  data  for  the  following  deductions  have  been  obtained  in  various 
ways,  but  mainly  by  meuia  of  careful  observations  and  studies  of  the 
varieties  and  their  environments  through  personal  inspection  of  the 
orchards,  these  studies  being  supplemented  by  the  results  of  the  expe- 
rience and  impressions  of  the  growers  as  learned  from  them  in  inter- 
views and  by  correspondence.  The  ideal  method  of  investigating  the 
adaptability  of  a  variety  is  to  study  it  from  time  to  time  during  its 
development  throughout  the  entire  season,  but  as  only  a  single  inspec- 
tion each  year  is  practicable  in  most  cases,  the  examination  is  made  as 
nearly  as  possible  when  the  fruit  is  mature,  but  before  it  has  been 
harvested.  The  immediate  local  conditions  under  which  the  fruit  has 
developed  can  then  be  best  detenniiied,  and  also  their  effect  upon  the 
varieties. 


To  say  that  a  variety  of  fruit  succeeds  in  any  particular  place  or 
seems  to  be  poorly  adapted,  as  the  case  may  be,  signifies  little  or  noth- 
ing in  regard  to  the  real  merits  of  the  variety  in  extending  or  develop- 
ing the  fruit  industry,  unless  the  conditions  under  which  the  variety 
is  grown  are  also  known.  Its  reported  behavior  may  be  the  result  of 
conditions  which  are  entirely  within  the  control  of  man  and  not  neces- 
sarily subject  to  any  natural  features  of  the  location  where  it  is  grown. 
On  the  other  hand,  the  variety  in  question  may  be  considered  for 
planting  in  some  other  section  where  the  conditions  are  similar  to  the 
location  where  it  has  produced  known  results.  It  then  becomes  of 
fundamental  importance  to  be  able  to  forecast,  by  a  comparison  of 
conditions  and  their  influence  upon  the  variety,  what  its  value  is 
likely  to  be  for  the  purpose  desired  in  the  second  locality.  Hence,  the 
behavior  of  a  variety  must  be  inteipreted  in  terms  of  the  conditions 
under  which  it  is  grown  in  order  that  its  behavior  shall  have  definite 
significance.  It  is  therefore  necessary  to  describe  in  considerable 
detail  the  more  important  conditions  which  exist  in  the  regions  under 
discussion,  that  the  varietal  notes  which  occur  on  later  pages  may  have 
the  widest  possible  application. 


^dbyGoogle 


phtsicaij  conditions.  15 

phtsioal  dbbobiftion  of  the  begion8. 

From  a  geological  standpoint,  Viiginia  and  the  South  Atlantic  States 
are  divided  into  seTeral  regions.  The  natural  physical  divisions  result 
from  the  geological  formations,  and  hence  conform  closely  to  the 
geological  regions  in  their  extent.  There  are  do  sharply  defined  lines 
of  demarcation  between  these  different  regions,  each  one  extending 
by  almost  imperceptible  gradations  into  the  adjoining  ones.  The 
general  direction  in  which  they  extend  is  parallel  to  the  coast  line. 

What  may  be  termed  the  "pomological  r^ona"  of  these  States 
are  nearly  coincident  with  the  physical  regions,  and  hence  they  may 
properly  be  referred  to  in  the  present  connection. 

The  points  wherein  the  physical  and  pomological  regions  do  not 
correspond  in  location  coincide  mainly  with  differences  in  elevation. 
The  map  shown  as  Plate  V  indicates  the  location  and  extent  of  the 
pomological  i^ions  as  nearly  as  it  is  possible  to  outline  them  from 
available  data.  By  studyii^  the  contour  lines,  the  approximate 
elevation  and  topography  of  any  section  within  the  boundaries  of 
each  region  can  be  determined  without  diflSculty.  The  relief  map 
shown  in  Plate  IV  may  also  be  of  assistance  in  studying  the  topog- 
raphy of  the  territory  under  consideration. 

The  three  most  important  divisions  or  r^ons  which  are  common 
to  all  the  States  under  consideration  are  called  by  various  terms, 
but  most  frequently  they  are  spoken  of  as  the  Ckiastal  Plain,  the 
Piedmont,  and  the  Blue  Ridge  r^ons.  These  divisions  are  variously 
subdivided  by  different  authors,  but  it  is  not  necessary  to  consider 
them  in  detail  in  the  present  connection.  It  may  be  well,  however, 
to  note  that  in  the  Virginia  section  the  eastern  portion  of  the  Pied- 
mont region  is  frequently  referred  to  as  middle  Vii^inia,  thus  reatrictr 
ing  the  Piedmont  region  to  a  relatively  narrow  strip  of  country 
adjacent  to  the  Blue  Ridge  Motmtains.  There  are  also  two  other 
natural  divisions  which  should  be  mentioned,  one  of  which  is  known 
as  the  Appalachian  Valley,  while  the  other  includes  the  Allegheny 
and  Cumberland  plateaus. 

The  Coastal  Plain  extends  the  entire  length  of  the  coast  line  of 
these  States  and  varies  in  width  from  a  few  mUes  to  150  or  200  miles 
at  some  points.  It  is  generally  level,  and  the  greater  portion  of  its 
surface  is  but  a  comparatively  few  feet  above  sea  level,  except  along 
its  western  limits,  where  it  grades  into  the  Piedmont  region;  here  it 
reaches  an  elevation  of  about  500  feet  at  some  points. 

The  section  of  the  map  (PI.  V)  indicated  by  the  lighter  horizontal 
hatching  (see  legend  on  map)  comprises  the  Coastal  Plain  and  that 
portion  of  the  Piedmont  region  which  is  below  500  feet  elevation.  In 
Virginia  this  includes  a  considerable  section  that  belongs  geologic- 
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ally  to  the  Piedmont  region,  and  to  a  lesser  extent  the  same  thii^  ia 
true  in  North  Carolina.    The  soil  is  mostly  a  light  sandy  type. 

The  Piedmont  r^on  lies  between  the  Coastal  Plain  and  the  Blue 
Ridge.  The  border  line  between  this  region  and  the  Coastal  Plain 
may  be  said,  for  present  purposes  (though  not  geologically  accurate), 
to  extend  in  Vii^;inia  from  Alexaodiia  southward,  through  Rich- 
mond and  Emporia,  which  is  near  the  southern  boundary  of  the 
State,  across  North  Carolina  and  South  Carolina  in  a  southwesterly 
direction  in  the  vicinity  of  Columbia,  S.  C,  and  into  Georgia  near 
Augusta.  The  border  line  between  these  two  regions  marks  the 
position  of  tFie  seacoast  in  former  ages,  the  Coastal  Plain  being  of 
comparatively  recent  geological  origin. 

The  western  boundary  of  the  Piedmont  region  must  be  indicated 
in  even  a  more  arbitrary  manner  than  the  eastern  since  it  is  lai^ely 
a  matter  of  elevation,  those  points  having  1,000  feet  or  less  being 
generally  considered  in  the  Piedmont  and  those  having  a  greater 
elevation  than  this  in  the  Blue  Ridge. 

The  topography  of  the  Piedmont  region  is  somewhat  broken  and 
rolling.  (See  PI.  II,  figs.  1  and  2.)  The  elevation  ranges  from  150 
to  500  feet  along  its  eastern  extremities  adjacent  to  the  Coastal 
Plain  to  1,000  feet  in  proximity  to  the  Blue  Ridge.  Numerous  hills 
project  above  the  general  level,  and  some  of  the  spurs  of  the  Blue 
Ridge  extend  withm  its  borders.  (PI.  Ill,  %.  1.)  Many  streams 
rising  in  the  mountains  cross  it,  mostly  in  a  southeasterly  direction, 
while  a  large  number  of  smaller  streams  and  tributaries  hare  their 
origin  within  the  region  itself. 

The  section  of  the  map  (PI.  V)  indicated  by  the  heavier  diagonal 
hatching  represents  the  pomological  region  which  is  most  nearly 
coincident  to  the  Piedmont.  Its  eastern  border  follows  closely  the 
500-foot  contour.  Throughout  nearly  all  of  Virginia  ita  western 
extremity  has  an  elevation  of  about  1,000  feet,  except  south  of 
the  Roanoke  River.  From  this  r^ion  to  its  southern  extremity  in 
northern  Georgia,  its  division  from  the  adjacent  region  is  made  to 
follow  in  a  general  way  the  1,500-foot  contour  because  of  the  behavior 
of  the  fruits  grown  therein.  The  most  common  type  of  soil  is  a 
stiff  red  clay  with  various  modifications  containing  more  or  less  sand. 

It  should  be  stated  in  this  connection  that  a  majority  of  the 
orchards  in  the  Piedmont  region  are  confined  to  a  relatively  narrow 
strip,  lying  in  comparatively  close  proximity  to  the  mountains, 
where  the  elevation  ranges  from  about  800  to  1,000  feet;  hence 
the  investigations  in  this  region  have  been  limited  in  their  extent 
by  the  distribution  of  the  orchards. 

The  Blue  Ridge  region  included  in  this  discussion,  as  it  extends 
from  the  northeast  to  the  southwest  through  Viiginia,  b  contained 
in  the  Piedmont  and  Valley  counties  which  have  common  boundaries 
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Upon  its  crest,  except  in  the  southwestern  portion  of  the  State,  where 
it  expands  into  a  relatively  broad  plateau.  This  same  plateau 
extends  across  North  Carolina,  having  its  western  boundary  within 
the  borders  of  eastem  Tennessee.  The  Blue  Ridge  Mountains, 
which  extend  nearly  the  entire  length  of  this  region,  with  their 
foothills  and  spurs,  constitute  its  eastern  boundary.  The  range  is 
more  or  less  broken  by  spurs,  ridges,  detached  knobs,  and  foothills 
having  various  altitudes.  The  highest  point  of  this  range  in  Vir- 
,  giniais  "Flat  Top"  (Peaks  of  Otter),  in  Bedford  County,  with  an 
elevation  of  3,993  feet.  (See  PI.  I.)  There  are  several  other  peaks 
having  altitudes  considerably  above  the  general  average  of  the 
range.  In  this  portion  of  the  region  the  investigations  were  con- 
fined principally  to  the  eastern  watershed  of  the  range. 

In  North  Carolina,  with  ita  boundaries  extending  from  the  Blue 
Kidge  to  the  Smoky  Mountains,  the  Appalachian  Mountain  system 
reaches  its  culmination.  This  plateau  is  divided  by  cross  ridges, 
thus  making  smaller  plateaus,  each  bordered  by  mountains  and 
having  its  own  system  of  drains^.  Numerous  peaks  extending 
far  above  the  general  elevation  of  the  mountains  characterize  the 
topography.  There  are  43  peaks  within  the  State,  each  having 
an  altitude  exceeding  6,000  feet,  including  Mount  Mitchell,  with 
an  elevation  of  6,711  feet,  which  is  the  highest  point  east  of  the 
Rocky  Mountains.  There  are  a  large  number  having  altitudes  only 
a  few  hundred  feet  less  than  this.  The  extremely  rugged  character 
of  this  section  of  the  region  is  therefore  apparent. 

In  South  Carolina  the  Blue  Ridge  region  is  confined  to  a  compara- 
tively narrow  strip  following  the  northwestern  boundary  of  the  State. 
This  is  less  ru^ed  than  the  corresponding  section  of  North  Carolma, 
but  includes  several  peaks  of  considerable  altitude,  the  highest  of 
which  is  Mount  Pinnacle,  having  an  elevation  of  3,436  feet. 

In  northern  Geoi^a  the  Blue  Ridge  r^on  comprises  the  southern 
extremities  of  the  Appalachian  system.  It  is  less  rugged  than  the 
more  northern  portions  of  the  system  and  naturally  of  lesser  altitude, 
as  it  sinks  into  the  lower  levels  of  central  Georgia. 

On  the  map  (PI.  V)  the  section  indicated  by  vertical  hatching  repre- 
sents mountain  conditions  and  comprises  the  Blue  Ridge  Range  with 
its  spurs  and  detached  knobs.  The  elevation  is  from  1,000  to  1,500 
feet  on  its  eastern  border,  as  previously  indicated,  to  4,000  feet,  though 
this  elevation  is  seldom  found  in  this  r^on  except  in  North  Carolina. 
The  elevation  of  the  western  border  along  the  adjacent  region  is  con- 
sidered to  correspond  in  elevation  essentially  to  the  eastern  border. 
The  soils  are  variable,  representing  several  types,  but  as  a  rule  they 
are  rather  loose  and  friable  and  well  adapted  to  the  growing  of  fruit. 

It  is  in  the  foothills  and  on  the  lower  slopes  of  the  Blue  Ridge, 
especially  in  the  Vu^inia  and  North  Carolina  sections,  that  the  fre- 
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quently  mentioned  "cove"  orchards  are  located.  (PI.  Ill,  fig.  2.) 
These  coves  are  the  valleys  between  the  ridges  and  spurs  which 
eztend  from  the  main  ridges.  As  a  rule  they  are  narrow,  but  often  of 
considerable  length.  Usually  the  soil  is  a  deep,  black,  friable  loam 
and  extremely  rich.  These  coves  are  considered  very  desirable  loca- 
tions for  orchards. 

The  section  of  the  map  (PI.  V)  indicated  by  the  lighter  diagonal 
hatching  represents  the  moxmtain  region  included  in  the  Allegheny 
and  Cumberland  plateaus.  It  requires  no  special  description  in  the 
present  connection,  as  it  is  not  included  in  the  following  discussion. 
The  same  statement  applies  also  to  the  Appalachian  Valley  r^on. 
Geologically  .this  valley  is  continuoiis  throughout  the  entire  length  of 
the  mountain  system,  but  because  of  its  elevation  in  southwestern 
Viiginia  it  is  considered  a  more  accurate  pomologies!  representation 
of  this  section  to  place  this  portion  of  Virginia  in  the  Blue  Ridge  and 
other  mountain  r^ons,  as  the  map  indicates. 

The  small,  detached,  green  areas  (PI.  V),  found  principally  in  North 
Carolina  and  West  Virginia,  indicate  points  exceeding  4,000  feet  in 
elevation.  There  is  but  little  attempt  made  to  grow  fruit  at  these 
higher  altitudes  because  of  their  inaccessibility  and  the  imfavorable 
climatic  conditions  which  often  prevail.  Hence  these  areas  are  rela- 
tively unimportant  from  the  standpoint  of  commercial  orcharding, 
though  it  is  probable  that  some  varieties  would  prove  to  be  adapted 
to  these  conditions,  aside  from  periods  of  injurious  climatic  conditions, 
such  as  sleet  storms,  etc. 

THE    SOILS. 

The  relationship  of  soil  to  crop  production  is  a  matter  of  increas- 
ingly great  importance,  and  the  practice  of  selecting  a  particular  type 
for  the  production  of  a  specific  result  is  constantly  being  given  wider 
application  in  the  most  progressive  linesof  t^culture.  While  it  may 
be  true  that  the  most  marked  influences  of  different  soil  types  appear 
in  the  growing  of  annual  crops — those  which  complete  their  life  cycle 
in  a  single  season — the  effects  of  soil  are  also  frequently  noticeable 
and  of  great  consequence  in  the  production  of  such  crops  as  orchard 
fruits,  which  occupy  the  land  for  a  series  of  years.  This  fact  is  becom- 
ing better  appreciated  by  fruit  growers,  and  greater  care  is  being 
exercised  than  formerly  in  selecting  soils  for  orchard  purposes.  A 
soil  rich  in  available  plant  food  is  essential  to  the  best  results  but 
doubtless  its  physical  condition,  in  relation  to  its  heat  and  moisture 
absorbing  capacity,  is  of  still  greater  significance  than  the  mere  quan- 
tity of  plant  food  which  it  may  contain. 

In  these  Piedmont  and  Blue  Ridge  regions  the  soil  types  aro  numer- 
ous and  variable.     Two  areas  in  the  Virginia  portion  of  these  regions 
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hftve  been  surr^ed  and  mapped  by  the  Bureau  of  Soils'  of  this 
Department.  One  of  these  areas  mcludes  the  principal  fruit^;rowiug 
portions  of  Albemarle  and  Nelson  counties,  and  the  other  an  important 
portion  of  Bedford  County.  The  types  of  soil  described  and  mapped 
in  these  two  areas  are  fairly  typical  of  much  of  the  territory  included 
in  this  discussion. 

The  description  of  the  soil  types  which  follows  is  condensed  from 
the  reports  of  Mooney,  Martin,  Caine,  and  Bonsteel  and  represents 
the  soils  of  these  regions  which  are  the  most  important  to  the  fruit- 
growing interests  concerned. 

CBCn.  LOAH. 

Cecil  loam  has  a  wide  range  of  color,  but  the  greater  part  of  it  has  a 
yellowish,  light  or  dark  brown,  reddish  brown,  or  red  shade.  The 
surface  soil  varies  from  6  to  12  inches  in  depth,  averaging  probably 
about  10  inches.  It  usually  contains  fine  sand,  and  occasionally  in 
proportions  great  enough  to  give  the  soil  a  somewhat  sandy  char- 
acter. The  subsoil  also  varies  in  color  and  texture.  The  principal 
type  is  a  yellowish,  occasionally  slightly  reddish,  loam,  grading  into 
rotten  rocks  at  a  depth  generally  less  than  36  inches.  In  the  upper 
part  of  this  loam  subsoil  there  is  a  stratum  of  heavy  texture,  but 
beneath  this  the  subsoil  becomes  lighter  as  depth  increases.  The 
soil  and  subsoil  contain  a  lai^e  quantity  of  finely  divided  mica.  It 
is  a  Piedmont  soil,  found  in  Virginia  in  Nelson  and  Albemarle  coun- 
ties, and  in  some  other  sections  it  extends  well  up  the  slopes  of  the 
foothills  in  many  instances. 


Cecil  clay  is  the  most  important  soil  type  in  the  Piedmont  region. 
It  is  locally  known  in  Virginia  as  "red  land,"  and  is  the  best  of  the 
Piedmont  soils  for  general  farming  purposes.  It  is  found  on  the  roll- 
ing uplands,  in  the  smaller  stream  valleys,  on  the  slopes  of  the  small 
isolated  mountains  of  the  plateau,  and  on  the  gentle  slopes  of  the 
large  mountains  to  an  elevation  of  1,000  feet  above  sea  level.  The 
soil  is  residual,  derived  from  the  weathering  of  granite,  gneiss,  schist, 
diabase,  and  other  metamorphosed  rock.  It  varies  from  a  heavy, 
reddish  brown  clay  loam  to  a  stiff,  tenacious  red  clay  of  varying  depth, 
but  with  an  average  of  8  inches.  The  subsoil  is  a  stiff,  tenacious  red 
clay  to  a  depth  of  36  inches  or  more.  Sharp  quartz  sand  and  rock 
fragments  are  found  in  both  soil  and  subsoil.  Mica  is  usually  present 
in  the  subsoil. 

»  Field  OpenttioDS  of  the  Bureau  of  .Soils,  IT.  S.  DcpsTtmi?nt  of  Agricultuie,  for 
1901,  pp.  230-257;  tiao  Field  Operations  for  1902,  pp.  1S7-238. 
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CRCIL  SANSY  LOAM. 

Cecil  sandy  loam  is  locally  known  in  Vii^inia  as  "gray  land."  It 
occurs  usually  in  small  areas  in  the  same  section  as  Cecil  clay,  on  level 
uplands  and  gentle  slopes  of  the  mountains.  Its  origin  is  the  same 
as  Cecil  clay.  The  soil  is  a  gray  to  yellowish  sandy  loam,  the  sand 
particles  varying  from  fine  to  coarse.  The  average  depth  ia  about 
6  inches.  Fragments  of  angular  quartz  and  of  some  other  rocks  are 
found  upon  the  surface  in  varying  quantities.  The  subsoil  varies 
from  a  clay- loam  to  a  stiff,  tenacious  red  clay.  It  is  less  fertile 
than  Cecil  clay  as  a  rule  and  not  well  adapted  to  the  growing  of  fruit. 


Porters  black  loam  is  found  in  small  areas  on  the  mountain  tops 
and  in  depressions  on  their  sides,  usually  at  heads  of  mountain 
streams.  It  is  a  brownish  black  or  jet-black  loam,  having  a  depth 
of  several  feet  in  some  places,  while  in  others  it  occurs  merely  as 
pockets  of  loam  in  the  midst  of  huge  bowlders.  It  is  also  commonly 
found  in  the  coves  and  hollows  between  the  mountain  ridges.  The 
average  depth  is  about  IS  inches.  The  subsoil  varies  from  a  yellow- 
ish brown  clay  loam  to  a  reddish  color.  The  soil  is  residual,  being 
derived  from  the  weathering  of  coarse-grained  granite,  gneiss,  and 
other  eruptive  and  altered  rocks.  Rock  fragments  from  which  the 
soil  has  been  derived  are  found  both  in  the  soil  and  subsoil.  This 
is  the  type  commonly  called  "pippin  land,"  because  of  the  high 
degree  of  perfection  to  which  the  Yellow  Newtown  ("Albemarle 
Pippin")  apple  develops  on  it. 


PORTESB   CLAY. 


Porters  clay  is  similar  to  Cecil  clay,  but  contains  a  lai^r  per- 
centage of  bowlders.  It  is  associated  with  other  mountain  soils  on 
the  slopes,  generally  at  elevations  exceeding  1,000  feet.  The  soil  is 
a  clay  loam,  of  a  reddish  brown  to  red  color,  averaging  6  inches  in 
depth.  The  subsoil  is  a  stiff,  tenacious  red  clay.  Both  soil  and 
subsoil  have  been  derived  from  granite,  gneiss,  schist,  and  other 
metamorphosed  and  eruptive  rocks. 


Porters  sand  is  primarily  a  mountain  type  of  soil,  though  con- 
siderable areas  of  it  are  also  within  the  Piedmont  region  in  certain 
sections.  It  is  a  residual  soil  consisting  of  a  gray  or  yellowish  sand, 
averaging  about  8  inches  in  depth.  The  subsoil  is  usually  a  coarse, 
yellowish  sand,  which  as  a  rule  runs  into  disintegrated  rock  at  a 
depth  of  3  feet  or  less.  Rock  fragments  are  generally  present  in 
both  soil  and  subsoil.  On  some  of  the  lower  slopes  the  fragments 
are  small,  giving  the  soil  a  gravelly  character. 
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PorterB  sandy  loam  is  on  the  taps  and  Hides  of  the  mountains  and 
comprises  about  three-fourths  of  the  mountain  area.  It  varies  from 
a  gray  sand  to  a  yellowish  gray  sandy  loam,  about  10  inches 
in  depth.  The  subsoil  is  much  the  same  as  the  surface  soil,  but  in 
places  grades  into  a  reddish  sand,  becoming  coarser  in  the  lower 
depths.  Angular  fragments  of  rock  similar  to  that  from  which  the 
soU  and  subsoil  have  been  derived  are  quite  abundant. 

HVBRILL  8&NDT  I.OA3f. 

Murrill  sandy  loam  is  found  on  the  uplands  of  Goose  Creek  Valley 
(Bedford  County,  Va.)  and  on  the  lowest  slopes  of  the  Blue  Ridge 
Moimtuns.  It  is  of  heterogeneous  origin.  The  subsoil  is  derived 
from  the  weathering  of  limestones  and  shales,  and  the  soil  from  sand 
washed  down  from  the  slopes  of  the  mountains  upon  the  residual 
material.  The  subsoil  varies  from  a  red  clay  loam  to  a  soft,  sticky 
red  clay,  while  the  soil  varies  from  a  fine  gray  sandy  loam  to  a  coarse 
yellow  sandy  loam,  depending  upon  the  kind  of  rocks  from  which 
it  is  derived.  Its  average  depth  is  from  8  to  15  inches.  The  soil 
is  more  or  less  rocky. 

UUKRtlX  CLAY  LOAH. 

Murrill  clay  loam  is  the  moat  important  soil  type  in  Goose  Creek 
Valley  (Bedford  County,  Va.),  but  the  areas  are  small  except  in  one 
or  two  locations.  It  varies  from  a  light  to  a  dark  brown  clay  loam, 
with  an  average  depth  of  10  inches.  The  subsoil  is  a  brownish 
yellow  clay  loam,  increasing  in  clay  content  with  the  depth.  Frag- 
ments of  shale  and  particles  of  chert  are  frequently  found  in  it.  The 
origin  is  partly  residual  from  shaly  limestone  and  partly  sedimentaiy 
from  the  wash  of  the  higher  slopes  along  the  borders. 

A  number  of  other  types  which  are  of  value  for  fruit-growing 
purposes  occur  in  these  regions  farther  south  than  the  soil  survey 
referred  to  extends,  but  most  of  them  are  similar  to  types  already 
described.  Throughout  the  Piedmont  region  the  prevailing  type  is 
Cecil  clay  or  some  slight  modification  of  it.  Cecil  sandy  loam  and 
slight  variations  of  it  also  frequently  occur.  In  important  sections 
of  northeast  Georgia  the  soil  posseses  but  a  small  clay  content,  and 
instead  of  Cecil  clay  the  most  important  type  is  a  very  red,  loose, 
friable  loam,  containing  more  or  less  decaying  rock  fragments  and 
possessing  more  than  a  usual  degree  of  fertility.  This  soil  is  deep 
and  the  subsoil  is  similar  to  the  surface  soil.  The  areas  of  this  type 
are  intersected  in  many  places  by  a  more  sandy  loam.  It  extends 
into  South  Carolina,  but  the  proportion  of  the  more  sandy  types  to 
the  heavier  loam  is  probably  greater  than  in  Georgia. 
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While  the  mountun  soils  at  points  south  of  Vii^;iiua  are  more 
variable  than  those  of  the  Piedmont  r^on,  they  generally  possess 
the  loose,  friable  character  of  the  mountain  types  which  are  found 
in  the  Vii^inia  section  of  the  region  previously  referred  to.  In  some 
places  a  heavier  clay  soil  than  is  usually  the  case  in  Virginia  is 
found  at  considerable  elevations. 

THE   OLDCATE. 

In  the  Encyclopedia  Americana,  Moore  defines  climate  as  the  sum 
of  the  atmospheric  conditions  as  recorded  for  &  long  period  of  time, 
or  "the  totality  of  the  weather."  Weather  is  the  physical  condition 
of  the  atmosphere  at  a  given  time  or  for  a  limited  period.  We 
speak  of  the  weather  of  to-day  or  of  last  week,  and  the  weather 
which  prevails  in  a  place  for  an  indefinitely  long  period  of  time 
makes  the  climate  of  that  place.  Climate  includes,  as  stated  by 
Moore,  "atmospheric  pressure,  temperature,  rainfall,  snowfall,  time 
and  frequency  of  frosts,  extremes  of  heat  and  cold,  direction  and 
velocity  of  wind,  the  amount  of  air  that  fiows  from  the  different 
points  of  the  compass,  amount  and  intensity  of  sunshine,  humidity 
and  transparency  of  the  atmosphere,  and  its  electrification." 

It  has  been  said  that  climate  affects  the  health,  happiness,  and 
well-being  of  people  more  than  any  other  factor  that  enters  into  their 
environment.  If  this  is  true  of  climate  in  its  relation  to  man,  who 
is  able,  in  a  measure,  to  protect  himself  against  adverse  climatic 
conditions,  it  is  obvious  that  it  has  a  still  wider  application  in  relation 
to  plant  life,  with  which  there  is  no  self-protection  except  by  slow 
adaptation. 

That  climate,  or  some  element  of  it,  is  an  important  factor  in  con- 
trolling the  distribution  of  plants,  both  cultivated  and  wild,  is  readily 
apparent.  For  instance,  those  fruits  which  are  characteristic  of  the 
Temperate  Zone  are  not  able  to  endure  the  low  temperature  of  the 
extreme  north  or  the  relatively  high  temperature  of  lower  latitudes. 
The  same  is  true  of  the  fruits  which  are  native  to  tropical  or 
subtropical  regions.  Moisture  is  equally  as  potent  as  temperature 
in  determining  the  range  of  plant  growth,  whether  it  be  orchard 
fruits  or  wild  plants.  This  is  seen  in  the  behavior  of  plants  during 
severe  drought  or  of  plants  native  to  a  humid  climate  as  they  approach 
their  limits  of  growth  in  the  direction  of  arid  or  desert  regions. 

Between  the  extremes  of  temperature  and  moisture,  together  with 
the  other  elements  of  climate,  there  is  every  possible  gradation,  and 
the  infinite  number  of  combinations  of  temperature  and  moisture  are 
manifested  in  some  degree  in  terms  of  plant  life.  At  one  extreme 
there  is  an  abundance  of  heat  and  a  minimum  of  moisture,  producing 
desert  conditions  where  only  specialized  forms  of  plant  life  can  endure. 
At  the  other,  a  maximum  of  both  heat  and  moisture,  where  the  lux- 
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uriant  growth  of  the  rainy  tropics  ppeTails.  With  a  minimum  of 
heat  and  moisture  in  the  form  of  ice  and  snow,  moss  and  other  plants 
of  a  relatively  low  order  prevail,  as  in  the  Arctic  region. 

The  rainfall  of  a  place  is  influenced  largely  by  the  configuration 
of  the  earth's  surface,  the  direction  and  height  of  mountain  ranges, 
and  the  direction  of  the  prevailing  winds.  The  temperature  is  gov- 
erned mainly  by  latitude,  elevation,  and  proximity  to  large  bodies 
of  water,  especially  if  these  are  very  deep.  However,  the  necessary 
combinations  of  temperature  and  moisture  to  produce  a  maximum 
plant  growth  or  crop  of  fruit  seldom,  if  ever,  exbt.  The  combina^ 
tion  which  would  produce  the  greatest  vegetative  growth  might  not 
be  the  most  desirable  for  fruit  production. 

Slight  differences  in  climate,  especially  in  temperature  and  mois- 
ture, often  make  great  differences  in  the  development  of  plant  life. 
In  this  connection,  however,  it  should  he  noted  that  a  high  tempera- 
ture for  a  relatively  short  period  often  hastens  maturity  more  than 
a  higher  mean  temperature  which  does  not  reach  the  requisite  extreme 
for  a  short  period.  In  other  words,  within  the  climatic  range  of  a 
plant  the  mean  temperature  is  of  loss  relative  importance  than  a  suit- 
able range  of  temperature  during  the  critical  periods  of  the  plant's  life. 

Comparatively  slight  differences  in  moisture  are  equally  conspicu- 
ous, as  w'l.en  a  ' '  timely  rain ' '  insures  the  perfect  development  of  some 
crop  and  in  the  absence  of  such  a  rain  a  light  harvest  is  the  result. 

While  such  readily  apparent  results  may  obtain  only  with  those 
crops  which  complete  their  growth  in  a  short  period,  they  at  the  same 
time  emphasize  the  fact  that  climate  has  much  to  do  with  the  devel- 
opment of  plant  growth.  And  what  is  true  in  principle  in  its  relation 
to  plants  which  mature  in  a  short  period  of  time  is  also  true  in  prin- 
ciple in  its  relation  to  plants,  such  as  orchard  trees,  which  require  a 
long  period  to  fulfill  their  purpose.  This  is  especially  noticeable  in 
the  relative  times  at  which  the  annually  recurring  epochs,  such  as 
blossoming,  putting  forth  of  the  leaves,  ripening  of  the  fruit,  etc., 
take  place  from  year  to  year. 

There  is  an  unfortunate  lack  of  data  relative  to  climatic  conditions 
which  actually  exist  in  orchards.  Nearly  all  the  available  climato- 
logical  records  have  been  made  at  stations  located  in  towns  or  at  points 
more  or  less  distant  from  orchard  sites;  hence,  the  best  available 
records  frequently  do  not  accurately  represent  the  climatic  conditions 
which  have  prevaUed  in  orchards,  even  in  the  sections  where  the 
records  have  been  taken.  Such  records,  however,  are  not  without  value 
for  the  present  purpose,  inasmuch  as  they  furnish  a  means  of  compari- 
son, in  a  general  way,  of  different  fruit-growing  sections.  Tables  I, 
II,  III,  and  IV,  giving  a  monthly  summary  of  the  maximum,  mini- 
mum,and  mean  temperatures  and  amount  of  precipitation, are  taken 
from  the  Monthly  Weather  Review  issued  by  the  Weatlwr  Bureau 
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of  this  Department  ami  are  of  interest  in  showing  certain  general 
cUmatic  features  of  the  Piedmont  region.  Corresponding  data  from 
the  Coastal  Plain  are  also  inserted  for  comparison.  As  will  be  noted, 
the  records  are  the  monthly  summaries  for  the  years  1902  and  1903. 
The  records  of  not  less  than  two  years  are  desirable  for  such  com- 
parison, because  of  the  climatic  differences  which  frequently  occur 
from  year  to  year,  even  in  the  same  locality.  The  special  reason  for 
selecting  the  data  for  1902  and  1903  in  the  present  case  is  because 
of  their  application  to  the  phenological  data  appearing  on  later  pj^s, 

Tablb  l.—Climoiological  TtamU/or  Betfford  City  and  Petenkurg,  Va.,  190t  and  1903. 
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Table  II.— Climatotogiatt  Teeordtfor  Lenoir  and  Kimton.  N.  C,  S90S  and  1903 — Con. 
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Table  IV.— Climiitolojncalrttordf /or  Girincmlle,  Ga.,  15<7f  and  J9(U. 
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By  making  general  comparisons  month  by  month  among  the 
several  locations  a  fair  understanding  of  the  climatic  conditions,  so 


36  OBOHABD  FRUITS  IN   VIBOINIA  AND  OTHEB  STATES. 

far  as  they  can  be  represented  in  tabular  form,  may  be  had.  The 
usual  extremes  of  temperature  are  made  apparent,  and  some  idea  of 
the  rainfall  can  be  obtained  in  this  manner.  It  should  be  remem- 
bered, however,  that  these  data  represent  in  most  cases  town  condi- 
tions, not  actual  orchard  observations.  And,  further,  in  considering 
the  elements  of  climate,  such  as  moisture  and  temperature,  with 
respect  to  their  influence  on  any  plant,  it  is  necessary  to  take  into 
account  the  condition  of  the  plant  in  question  at  the  time  or  during 
the  period  in  which  the  particular  element  prevailed.  For  instance, 
peach  buds  when  completely  dormant  may  endure  a  certain  low 
temperature  without  injury.  If,  however,  the  same  temperature  pre- 
vails after  the  buds  have  started  in  the  spring  or  following  a  warm 
period  during  the  winter,  they  may  be  entirely  killed. 

While  the  climatological  data  just  tabulated  may  approximate 
the  conditions  which  prevail  in  the  Piedmont  orchards,  they  can  not 
be  applied  to  the  mountain  region.  Accurate  data  appUcable  to  the 
mountain  orchards  are  as  a  rule  even  less  readily  obtained  than 
those  for  orchards  in  the  Piedmont  region.  It  is  not  unusual,  how- 
ever, as  observed  by  some  of  the  residents  of  the  mountain  districts, 
for  the  temperature  to  drop  considerably  below  zero  during  the 
winter  at  some  of  the  higher  altitudes.  The  character  of  the  native 
growth  indicates  climatic  conditions  similar  to  more  northern  lati- 
tudes. 

There  are  many  loca]  climatic  factors  which  can  be  determined 
only  by  a  close  study  of  the  localities  in  question,  such  as  danger 
of  or  immunity  from  frosts,  the  usual  course  of  local  showers,  and 
many  other  features  of  importance. 

There  is  one  feature  noticeable  in  some  portions  of  the  mountain 
r^on  that  is  worthy  of  special  mention.  This  is  the  "green  belt," 
"  thermal  belt,"  or  "  frostless  zone,"  as  it  is  variously  called,  which 
extends  in  many  places  along  the  slopes  of  the  Blue  Kidge  and  its 
spurs,  with  southeastern  to  southwestern  exposures.  Where  this 
belt  occurs  many  kinds  of  vegetation  remain  green  for  a  considerable 
time  after  all  vegetation  both  below  and  above  has  been  killed  by 
frost.  It  is  not  until  the  severe  freezes  late  in  the  season  occur  that 
the  plants  in  this  belt  are  injured.  Concerning  this  thermal  belt 
J,  W.  Chickering,  jr.,  writing  in  the  American  Meteorological  Journal 
for  October,  1884,  quoting  Silaa  McDowell,  of  Franklin,  Macon 
County,  N.  C,  says: 

AmoDgst  the  valleys  of  the  southern  All^heniee  Bometimee  wiuter  is  succeeded  by 
warm  weather  which,  contiDuiiig  through  the  moatha  of  March  and  April,  brings  out 
vegetation  npidly  and  clothee  the  foreet  in  an  eatly  verdure. 

This  pleasant  apring  weather  is  terminiated  by  a  few  days'  rain,  and  tlie  clearing  up 
is  followed  by  cold,  raking  winds  from  the  northweet,  leaving  the  atmosphere  of  a  pure 
indigo  tint,  thn>u^  which  wink  bright  stan;  but  if  the  irind  subaidee  at  ni^t  the 
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succeeding  moming  abowt  a  heavy  hoar  froBt;  VE^Utiim  ia  utterly  lolled,  including 
all  maimer  of  fruit  germa,  and  the  landscape  clothed  in  verdure  the  day  before,  now 
looks  dark  and  dretuy. 

It  is  under  precisely  this  condition  of  things  that  the  beautiful  phenomenon  of  the 
"verdant  zone,"  or  "thennsi  belt,"  exhibita  itself  upon  our  mountain  rides,  com- 
mencing at  about  300  feet  vertical  height  above  the  valleys,  and  tnvening  them  in  a 
perfectly  horizontal  line  throughout  their  entire  length,  like  a  vast  ^een  ribbon  upon 
a  black  background. 

Its  breadth  is  400  feet  vertical  height,  and  from  that  under,  according  to  the  degree 
of  the  angle  of  the  mountain  with  the  plane  of  the  horizon.  Vegetation  of  all  kinds 
within  the  limits  of  this  zone  is  untouched  by  frost;  and  such  is  its  protective  influence 
that  the  Isabella,  the  most  tender  of  all  our  native  grapes,  has  not  failed  to  produce 
abundant  crops  in  twenty-six  consecutive  years;  nor  has  fruit  of  any  kind  ever  been 
known  within  these  limits  to  be  bvet  killed,  though  there  have  been  instances  where 
it  has  been  so  from  a  severe  freeze.  The  lines  are  sometimes  so  sharply  drawn  that 
one-half  of  a  shrub  may  be  frost  killed,  while  the  other  half  is  unaffected. 

The  same  writer  states,  further,  that — 

The  thermal  belt  must  exist  in  all  countries  that  are  tiHversed  by  high  mountains 
and  deep  valleys,  as  the  natural  causes  ihat  produce  it  are  as  infallible  as  thoee  which 
produce  the  rainbow  in  the  clouds,  and  the  only  reason  why  its  visible  manifestations 
are  peculiar  to  our  southern  Allf^henies  ia  the  hct  that  their  precocious  spring  v^eta- 
tion  is  sometimes  killed  by  frost,  while  the  same  thing  does  not  happen  in  the  moim- 
toins  farther  north. 

The  aboTfl  statement  that  "the  thermal  belt  must  exist  in  all 
countries  traversed  by  high  mountains"  may  be  too  general,  and  the 
ultimate  causes  which  produce  it  may  not  be  as  simple  as  this  writer  - 
appears  to  think,  though  doubtless  the  explanation  is  contained  in 
the  influences  which  produce  a  stratification  of  air  at  different  tem- 
peratures. However,  the  important  fact  to  be  noted  is  that  in  the 
mountain  regions  under  consideration  this  green  belt  does  exist  to  a 
greater  or  less  extent  and  contributes  its  portion  to  the  natural 
advantages  for  fruit  growing  which  the  region  possesses. 

Late  spring  and  early  fall  frosts  are  other  important  factors  to  be 
considered  in  studying  the  climatic  conditions  of  a  section  with 
regard  to  its  suitability  for  fruit  growing.  Frequently  it  becomes  a 
matter  of  local  consideration,  as  when  there  are  "  pockets"  or  valleys 
into  which  cold  air  settles  and  from  which  it  can  not  readily  escape. 
Such  places  are  subject  to  unseasonable  frosts.  In  the  apphcation 
of  this  feature  to  the  regions  in  question  it  is  sufficient  to  say  that  as 
s  whole  there  is  comparative  freedom  from  such  frosts.  It  some- 
times happens  that  during  the  winter,  mild  weather  which  causes  the 
swelling  of  the  buds  is  followed  hy  disastrous  freezes,  but  the  more 
favorably  situated  portions  of  these  r^ons  may  be  considered  as 
relatively  free  from  such  dangers  and  as  little  subject  to  extremes  of 
temperature  as  any  of  the  more  important  fruit-growing  sections  east 
of  the  Rocky  Mountains. 
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thb  pouoloaical  aspect  op  these  reoiohs. 

The  natural  advantages  of  the  Piedmont  and  Blue  Ridge  regions 
render  them  of  special  vulue  for  the  growing  of  certain  kinds  of  fruil. 
The  elevation  is  relatively  high,  ranging  from  150  to  500  feet  where 
the  Piedmont  region  joins  the  Coastal  Plain  to  that  of  the  loftiest 
peaks  east  of  the  Rocky  Mountains.  The  more  extensive  types  of 
soil  are  not  only  fairly  fertUe,  but  they  possess  physical  character- 
istics which  make  them  well  suited  to  this  purpose  when  the  neces- 
sary attention  is  given  to  the  selection  of  proper  varieties  for  the 
different  types.  The  climatic  conditions  are  also  favorable  in  a  h^h 
degree  to  the  growing  of  many  kinds  of  fruit. 

With  these  advantages  of  soil  and  climate  there  is  also  the  advan- 
tage of  relatively  close  proximity  to  the  great  markets  of  the  East 
and  to  shipping  points  for  the  export  trade.  With  good  transporta- 
tion facilities  both  north  and  south,  successful  competition  with  other 
fruit-growing  regions  is  made  possible. 

Fruit  growing  in  these  regions,  however,  is  only  shghtly  developed 
in  comparison  with  the  possibilities  which  exist  in  this  direction- 
The  methods  of  orchard  management  are  commonly  faulty  and  not 
productive  of  the  best  results  which  the  natural  advantages  make  pos- 
sible. Notwithstanding  these  conditions,  large  quantities  of  excellent 
fruit,  but  principally  apples,  are  grown  in  some  portions  of  these  re- 
gions, notably  in  the  Virginia  and  North  Carolina  sections,  and  to  a 
lesser  extent  in  the  other  States  included  in  the  territory  under  dis- 
cussion. In  the  South  Carolina  section  there  are  very  few  orchards 
of  commercial  size,  while  in  northern  Georgia  commercial  fruit  grow- 
ing has  been  given  much  attention  during  the  past  few  years.  In 
certain  sections  of  the  latter  State  peaches  hare  been  planted  exten- 
sively; apples  have  not  been  planted  as  much,  but  the  possibility  of 
growing  some  varieties  to  a  high  degree  of  perfection  has  been  clearly 
demonstrated.  The  rather  loose,  friable  soib  of  the  southern  Blue 
Ridge  region  of  this  section  of  Georgia,  together  with  an  abundant 
rainfall  and  relative  freedom  from  late  spring  frosts,  make  this  section 
especially  well  suited  to  the  successful  growing  of  a  great  variety  of 
Temperate  Zone  fruits. 

THE  VABIETT  PBOBI^U. 

In  the  consideration  of  the  varieties  that  have  been  observed  under 
the  conditions  which  exist  in  the  regions  in  question,  the  following 
points  should  be  noted. 

When  the  study  of  the  varieties  was  begun,  the  serious  confusion 
existing  in  the  nomenclature  at  once  became  apparent  and  has  been 
encountered  throughout  these  invpstigations.  Frequently  some  local 
name  has  become  attached  in  different  sections  to  a  well-known  va- 
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riety,  and  these  local  names,  Tarjing  in  different  localities,  have  added 
to  the  confusion.  The  aim  has  heen,  so  far  as  possible,  to  properly 
identify  these  varieties  and  to  refer  to  them  in  the  following  varietal 
notes-  imder  the  leading  names  which  conform  to  the  rules  of  nomen- 
cl&ture  of  the  American  Pomological  Society.  The  more  common 
synonyms  are  also  given  in  italics. 

The  varietiee  referred  to  in  the  pagee  which  follow  do  not  include 
all  that  are  grown  in  the  regions  in  question,  but  it  is  not  known  that 
any  important  ones  are  omitted.  In  some  cases  a  variety  has  been 
mentioned  during  the  course  of  these  investigations  by  only  one 
grower,  and  the  information  secured  concerning  it  has  been  too  mea- 
ger to  warramt  any  reference  to  it  at  this  time.  In  other  cases  varie- 
ties have  been  omitted  because  their  identity  was  uncertain,  and  in 
all  this  work  the  importance  has  been  emphasized  of  knowing  beyond 
reasonable  doubt  the  correct  identity  of  each  variety  under  consider- 
ation. If  this  point  be  not  insisted  upon,  the  merits  or  demerits  of  a 
particular  sort  would  frequently  be  ascribed  to  some  other  one,  thus 
making  the  deductions  unreliable.  Still  others  have  not  been  men- 
tioned because  of  their  lack  of  importance  and  the  Umited  space.  In 
this  connection,  however,  it  should  be  stated  that  it  has  not  been  pos- 
sible to  make  personal  examinations  of  many  of  the  stone  fruits  or  of 
the  early-ripening  varieties  of  apples  which  are  mentioned,  because  of 
the  fact  that  the  later  apples  constitute  the  most  important  fruit  crop 
of  these  regions,  and  it  has  been  found  necessary  to  make  the  field 
investigations  with  reference  to  the  late  apples  rather  than  to  the  rela- 
tively less  important  stone  fruits  and  early  apples.  Hence,  in  the  ma- 
jority of  cases  it  has  been  necessary  to  depend  almost  entirely  upon  the 
information  and  experience  of  the  growers  for  the  data  relative  to 
these  fruits. 

An  effort  has  been  made  to  study  the  different  varieties  under  rep- 
resentative conditions,  but  not  all  conditions  could  be  observed.  It 
must  necessarily  follow  that  where  a  variety  is  being  grown  on  a  differ- 
ent soil,  at  a  different  elevation,  or  even  under  some  other  method  of 
treatment  than  those  observed,  there  is  Hkely  to  be  a  corresponding 
difference  in  behavior  of  the  variety  itself.  Hence,  the  notes  relating 
to  varieties  may  not  in  every  case  accord  with  the  experience  of  all  the 
growers  in  these  regions  who  are  familiar  with  them. 

APPLES. 

Apples  are  by  far  the  most  important  commercial  fruit  grown  in  the 
Piedmont  and  Blue  Ridge  regions  under  consideration  except  in 
northern  Georgia,  where  peaches  are  relatively  of  greater  importance. 
The  range  of  varieties  is  large,  though  the  commercial  sorts  which  are 
extensively  cultivated  are  relatively  few  in  number.    This  territorj-, 
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especially  the  Blue  Ridge  region,  is  rich  in  local  varieties  and  seed- 
lings which  are  not  being  propagated  in  any  nursery  and  are  known 
only  in  the  localities  where  they  are  grown.  It  is  prohable  that  some 
of  these  local  sorts  may  fill  an  important  place  in  the  future  develop- 
ment  of  apple  culture  in  these  regions.  Some  of  them  have  received 
local  names,  but  many  have  no  particular  designation.  They  present 
a  most  promising  and  attractive  field  for  investigation,  but  are  not 
considered,  except  in  a  few  instances,  in  the  following  varietal  notes. 

VAEIBTIB8, 

AA&DMBA.     Synonym:  MammotA  Black  Twig. 

This  variety — more  commonly  mentioned  by  ita  synonym  than  by  its  leading  name — 
has  been  planted  in  but  relatively  few  orchards.  The  trees  are  all  comparatively 
young;  hence  the  adaptability  of  the  variety  and  ite  value  in  these  regiona  have  not 
yet  been  fully  determined. 

The  tree  ia  a  fairly  vigorous  grower,  making  a  rather  broad,  roundish  head.  The 
original  tree,  which  ia  still  standii^  and  in  a  fairly  healthy  condition,  though  it  has 
been  badly  broken  by  storms,  iasaid  U>  be  nearly  80  years  old.  While  it  usually  b^jins 
to  bear  more  or  leae  at  5  or  6  years  of  age,  it  has  thus  far  proved  a  shy  bearer  in  most  cases 
in  these  regions  and  not  more  regular  in  bearii^  than  many  of  the  heavier  producing 
sorts.  The  fruit  is  medium  tu  la^e;  nearly  solid  red  when  highly  colored;  good  to 
very  good;  season,  winter.  Thequalitieaof  the  fruit  when  well  grown  render  it  deaira- 
ble  eilber  for  home  use  or  for  market  purposee,  but  lack  of  productiveness  thus  far  in 
these  regions  renders  it  of  doubtful  value  commercially. 

Though  generally  beginning  to  bear  at  a  comparatively  young  age,  thia  variety 
appears  from  present  indications  to  be  leas  precocious  at  the  southern  extreme  of  these 
regions.  This  characteristic  has  been  noted  especially  in  northeastern  Georgia  on 
sandy  loam  soil  with  friable  loam  subsoil  at  an  elevation  of  1,400  feet.  Under  these 
conditions  it  is  said  to  be  a  better  keeper  than  the  Wineaap  grown  under  similar  condi- 
tions. Some  trees  located  in  Amherst  County,  Va.,  at  an  elevation  of  about  1,500  feet 
and  on  Porters  black  loam  with  red  clay  subsoil  bote  their  third  full  crop  of  fruit  when 
II  years  old.  Larger  crope  are  reported  in  this  location  than  elsewhere  in  these  regions. 
Other  conditions  of  soil  and  elevation  under  which  good  fruit  is  produced  are  PoKera 
clay  wiUt  elevations  of  1,000  to  1,500  feet,  and  Cecil  clay,  800  to  1,000  feet  altitude. 
Murrill  clay  loam  and  Cecil  sandy  loam  having  elevations  of  1,000  feet  do  not  seem  to 
give  as  good  residte  as  the  other  conditions  mentioned.  The  tendency  to  lighter  bear- 
ing and  greater  susceptibility  to  disease  is  said  to  be  more  pronounced  under  the  last- 
named  conditions.  The  fruit  is  small  and  the  trees  unproductive  in  the  aouthweetem 
part  of  North  Carolina  at  an  elevation  of  2.500  feet  or  more.  In  Albemarle  County,  at 
points  of  500  feet  elevation,  on  Cecil  loam,  the  Arkansas  apple  has  proved  unsatisfac- 
tory thus  &r,  the  claim  being  made  that  it  lacks  color  and  flavor. 

These  deductions  must  be  accepted  merely  as  indications  of  the  tendency  of  this 
variety  in  the  r^ions  mentioned,  not  as  definite  conclusions,  since,  as  already  stated, 
the  trees  are  still  too  young  for  the  mature  characleristics  of  the  variety  to  manifest 
themselves. 
Arkansas  Black. 

But  very  few  of  the  orchards  in  these  r^^ions  contain  this  variety.  The  only  one  in 
which  it  has  been  studied  is  located  in  the  southwestern  part  of  North  Carolina.  The 
soil  in  this  orchard  ia  a  loose,  friable,  reddish  loam;  the  elevation  iafrom  2,600  to  2.S00 
feet.    Under  these  conditions  it  poesenes  very  little  to  commend  it  for  any  purpose, 
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the  fruit  being  smtdl  and  very  susceptible  to  the  scab  fungus,  and  the  tree,  though 
fairly  vigorous,  is  unproductive.  As  these  same  characteristics  have  been  observed  to 
a  greater  or  lees  extent  in  aome  other  sections  of  the  country,  it  is  apparent  that  this 
variety  should  be  planted  only  sparingly  until  its  value  has  been  demonstrated.  In 
aome  sections  of  the  country,  however,  it  has  become  of  considerable  commercial 
importance. 
Bald-win. 

Though  one  of  the  moat  important  winter  sorts  in  the  North,  the  Baldwin  apple  ia 
relatively  ucimportant  in  these  regions.  It  is  widely  distributed  throughout  them  in 
the  older  orchards,  but  especially  in  Che  Virginia  portions.  The  tree  ia  rather  irr^ular 
in  bearing  in  most  of  theae  orchards  and  the  fruit  frequently  drope  badly,  particularly 
at  the  lower  elevations.  In  the  mountain  orchards,  fruit  of  exceptionally  fine  ap- 
pearance for  the  variety  is  often  produced .  Its  behavior  in  typical  Piedmont  and  Blue 
Ridge  locations  is  indicated  as  follows: 

On  Porters  black  loam  at  elevations  of  1,600  to  2,600  feet,  probably  also  on  Portera 
sandy  loam  at  similar  elevations,  fruit  of  high  quality  for  the  variety  and  of  excellent 
appearance,  which  may  be  expected  to  keep  until  the  holidays  under  favorable 
conditions  is  produced.  Good  fruit  is  produced  on  Poitereclay  at  1,500  feet  elevation, 
but  it  does  not  have  the  keepii^  qualities  of  that  from  higher  altitudes.  In  other 
sections,  particularly  in  Bedford  County,  Va.,  it  is  growing  to  some  extent  on  other 
types  of-  soil,  such  as  Cecil  clay,  Cecil  sandy  loam,  and  Murrill  clay  loam,  with  an 
elevation  of  1,000  feet  or  less.  Under  these  conditions  it  matures  as  early  as  September 
and  frequentiy  rots  and  drops  before  it  is  ripe.  The  fruit  from  such  locations  ia  inferior 
in  flavor  and  appearance  in  comparisoa  with  that  from  mountain  orchards.  Theae 
characteristics  appear  ia  some  degree  in  all  the  Piedmont  soils  and  elevations  from 
Virginia  to  Georgia,  but  a  few  growers  who  have  the  Baldwin  apple  in  mountain  or- 
charda,  particularly  those  in  the  northern  portion  of  the  Blue  Ridge  region,  find  it 
[airly  satisfactory  for  local  markets.  There  are  other  varieties,  however,  which  are 
more  reliable  and  better  adapted  to  these  conditions. 
BanDavla. 

There  are  few  varieties  of  fruit  as  widely  distributed  in  as  many  sections  of  the 
country  as  the  Ben  Davis  apple  is,  and  in  the  Piedmont  and  Blue  Ridge  regions  it  is 
one  of  the  comparatively  small  number  of  varieties  which  has  attained  a  recognised 
commercial  importance.  The  tree  has  no  conspicuous  faults;  it  be^ns  U>  bear  moder- 
ately early,  usually  producing  considerBbly  by  the  time  it  reaches  6  or  7  years  of  age; 
the  crops  are  produced  mainly  in  alternate  yean.  The  fruit  when  well  grown  is  very 
attractive  in  appearance  and  is  valuable  for  its  keeping  and  shipping  qualities,  but 
is  notoriously  poor  in  dessert  quality. 

In  general,  it  may  be  aaid  that  this  variety  is  well  adapted  to  the  conditions  in  these 
regions,  aade  from  those  at  the  highest  elevations,  though  there  are  some  apparent 
exceptions  to  this,  which  are  probably  due  to  local  influences.  In  the  Georgia  and 
South  Carolina  portions  of  the  Piedmont  region  and  extending  to  an  ele^ition  of 
perhape  1,400  or  1,500  feet  aome  excellent  results  have  been  obtained  with  it  where  the 
treee  have  been  given  moderately  high  culture  and  thoroughly  sprayed.  Fruit  grown 
under  theae  conditions,  however,  should  he  marketed  by  the  holidays,  as  it  may  be 
expected  to  deteriorate  rapidly  if  held  later  than  thia.  Grown  under  conditions  of 
neglect  in  the  southern  Piedmont,  the  fruit  ia  likely  to  drop  prematurely  and  often 
fails  to  cobr  properly  even  when  it  remains  on  the  trees  until  a  comparatively  late  date. 
On  the  other  hand,  it  is  of  interest  to  note  that  where  it  is  grown  in  North  Carolina  at 
elevations  exceeding  about  3,000  feet  the  fruit  develops  characteristics  similar  to  those 
which  appear  when  it  is  grown  in  northern  latitudes,  the  characteristics  being  quite 
different  from  those  developed  in  sections  to  which  the  variety  is  well  adapted.  The 
elevations  at  which  theee  characteriatics  become  apparent  naturally  depends  largely 
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upon  the  latitude,  the  high  altitudes  at  southern  points  afEording  mmikr  climatic 
coDditioDS  to  lower  oltitudee  io  more  northern  eections.  On  Cecil  clay  at  800  to  1,000 
feet  altitude  In  the  upper  portion  of  the  Piedmont  r^oa,  the  Ben  Davis  has  generally 
given  good  results.  Other  types  of  soil  common  lo  the  Piedmont  region,  such  as  Cecil 
loam,  Cecil  sandy  loam,  Murrill  cUy  loam,  and  poaeibly  some  others,  ate  probably  lees 
desirable  types  on  which  to  grow  this  than  Cecil  clay.  The  latter  and  the  typee  com- 
monly found  in  the  mountains  within  the  altitude  limits  mentioned  appear  to  give 
the  most  uniformly  satiafactory  results. 
Boaum.     Synonym:   Magnum  Banum. 

While  this  is  one  of  the  varieties  which  has  been  in  cultivation  many  yean  and  is 
quite  widely  distributed  in  these  regions,  it  is  seldom  found  except  in  the  older 
orchards,  and  in  theee  only  in  small  lota.  The  tree  is  ordinarily  a  good  grower  and 
beats  well,  though  quite  laigely  in  alternate  yean  under  usual  conditions  of  culture. 
The  merits  of  the  Emit  are  such  that  as  a  September  and  October  variety  it  is  deeerving 
of  more  general  planting.  While  little  or  no  effort  has  been  made  in  these  regions  to 
develop  a  market  for  fall  varieties,  the  high  dessert  quality  of  this  one  and  its  attractive 
dark  red  color,  bother  with  its  medium  size  under  favorable  cultural  conditions, 
would  appear  to  make  it  a  very  desirable  apple  for  supplying  a  fancy  trade . 

Very  fine  specimens  are  grown  in  Bedford  County,  Va.,  on  Cecil  clay,  at  an  eleva- 
tion of  1,000  feet.  It  does  well  at  elevations  of  800  to  1,000  feet  on  Cecil  sandy  bam  in 
Albemarle  County.  In  the  upper  Piedmont  r^on,  in  Rappahannock  County,  Va.,  it 
is  much  prised,  being  marketed  from  the  first  of  September  to  the  middle  of  October, 
frequently  at  very  satisfactory  prices.  The  soil  in  the  section  referred  to  is  a  friable 
red  clay  loam,  ranging  in  elevation  from  1,000  to  1,500  feet.  This  apple  is  not  well 
adapted  to  conditions  prevailing  at  the  higher  elevations.  On  Porters  black  loam  at 
2,200  to  2,400  feet  elevation  the  fruit  is  smaller  than  at  lower  points;  in  form  and  color 
it  varies  from  the  usual  type,  and  its  quality  is  relatively  inferior.  On  a  loose  moun- 
tain soil  in  North  Carolina  at  4,000  feet  altitude  the  quality  of  fruit  from  young  trees  is 
so  inferior  as  to  raise  some  question  in  regard  to  the  identity  of  the  variety.  At  another 
point  on  similar  soil  at  about  3,000  feet  it  is  said  to  do  finely  aa  a  fall  variety  and  bear 
regularly.  In  this  instance  it  is  thoroughly  sprayed.  This  behavior,  however,  con- 
flicts with  the  usual  experience  at  the  higher  elevations. 
Backinghani.    Synonyms:  Fall  Queen,  EquintUly. 

This  variety  is  not  grown  extensively  in  theee  regions  and  ia  seldom  seen  in  orchards 
south  of  North  Carolina.  As  a  fall  variety,  it  poeseasee  fairly  good  dessert  quality.  It 
is  usually  productive  and  satisfactory  on  Cecil  sandy  loam  and  Cecil  clay  at  1,000  feet 
elevation;  it  is  also  considered  valuable  on  Porters  black  loam  at  1,200  feet.  Very  fine 
specimens  have  been  found  in  soma  of  the  mountain  orchards  of  western  North  Caro- 
lina on  a  friable  clay  loam  with  porous  subsoil  at  an  elevation  of  about  3,000  feet. 
Buncombe.    Synonym:  Red  WinUr  Pearmain. 

This  variety  is  in  many  of  the  older  orchards,  especially  in  the  North  Carolina  por- 
tion of  the  r^ons  under  consideration.    It  is,  however,  of  but  little  commercial 
importance  and  has  rarely  been  included  in  the  orchards  of  recent  planting.    Its 
season  is  late  fall  and  early  winter  in  the  sections  where  it  is  most  often  found. 
Coanon  Pearmain.    Synonyms:  Red  Cannon,  Green  Cannon. 

The  variety  here  named  is  peculiarly  characteristic,  in  its  distribution,  of  Bedford 
County,  Va.,  seldom  being  found  in  any  other  section  in  theee  legvyaa.  It  is  of  con- 
siderable importance  in  this  county  in  the  older  orchards  but  has  rarely  been  planted 
in  the  younger  ones.  Some  growers  claim  there  are  two  strains  of  the  variety,  one  of 
which  is  designated  as  Red  Cannon,  the  other  Green  Cannon.  It  is  probable  that  these 
dbtinctions  are  only  local  with  no  constant  differences  between  them.  Ilie  tree  at- 
tains large  size  and  great  age.  frequently  being  found  in  good  bearii^  condition  at 
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from  75  to  100  yeais  uf  age.  The  limbs  are  tough,  not  being  easily  broken  by  heavy 
crops  of  fruit  or  by  gtorms-  Under  favorable  conditions  heavy  crops  may  be  expected 
in  alternate  years,  with  very  light  ones  in  "oft"  yeare.  While  the  fruit  is  not  of  high 
dessert  quality,  it  is  considered  by  many  growers  to  be  the  best  "general-purpose" 
sort  grown  in  this  particular  section,  and  it  is  prized  tor  cooking,  drying,  and  cider 
malfing  aswell  as  for  dessert  purpoees.  It  usually  sells  well  in  southem  markets,  but 
is  lew  deeirable  in  the  North  than  many  other  sorts.  In  certain  instances  it  has  proved 
very  profitable. 

In  Bedford  County,  where  it  has  been  extensively  studied,  it  isquite  sensitive  to  the 
influence  of  the  conditions  under  which  it  is  grown.  In  general,  it  requires  much 
the  same  conditions  for  its  highest  development  that  the  Yellow  Newtownapple  does. 
These  are  described  in  considerable  detail  under  that  variety.  A  few  specific  facts 
regarding  its  adaptability  may  be  mentioned.  Porters  clay  at  the  higher  points  at  which 
this  soil  type  occurs  gives  good  results;  also  Porters  black  loam  at  its  usual  elevations 
up  to  the  limit  oS  2,500  feet  at  least.  No  observations  have  been  made  in  the  present 
connection  at  a  higher  altitude  than  this.  In  the  Piedmont  portion  of  this  county  it 
is  rarely  successfiil  on  the  types  of  soil  commonly  found.  Under  these  conditions 
the  fruit  rots  and  drops  badly,  and  that  which  reaches  maturity  is  usually  small  and 
inferior  in  appeai^nce  and  flavor.  Occasionally  fairly  good  results  are  obtained  from 
trees  on  Cecil  clay  and  Cecil  sandy  loam,  but  such  results  are  exceptional.  (Certain 
claims  are  made  by  some  growers  relative  to  the  influence  of  soil  upon  the  texture  and 
color  of  the  fruit,  as,  for  instance,  the  development  of  a  tougher  flesh  on  the  red  clay 
soils  than  on  other  types.  These  daims,  however,  have  not  been  verified. 
Diaharoon- 

The  distribution  of  this  variety  is  very  limited,  even  thou^  it  has  been  in  culti- 
vation for  many  years.  The  only  specimens  which  have  been  found  in  connection 
with  these  investigatiDns  were  grown  in  Habersham  County,  Ga.,  the  county  in  which 
it  originated .  The  fruit  is  only  small  to  medium  in  size  and  not  particularly  attractive 
in  appearance,  but  is  of  high  dessert  quality.  It  is  therefore  of  value  primarily  for 
home  use.  In  porous  friable  soils  of  the  section  mentioned,  at  an  elevation  of  1,200 
to  1,500  feet,  it  does  well. 


This  variety  is  occasionally  found  in  the  older  Piedmont  orchards  of  Virginia,  but 
it  has  not  been  planted  in  recent  years.  It  does  fairly  well  on  all  of  the  types  of  soil 
in  the  Piedmont  region,  but  produces  the  most  of  iu  fruit  in  alternate  years.  In  a 
high  state  of  cultivation  it  would  probably  bear  considerable  fruit  every  year.  In 
one  orchard  on  Cecil  mjidyloam,at  an  elevation  of  about  900  feet,  it  is  said  never  to 
fail  to  produce  a  partial  crop.  In  this  case  it  is  receiving  no  special  care.  Its  season 
of  ripening  is  late  fall  and  early  winter. 
Dula.    SynoDjm:  Dula'g  Beaiiin- 

This  variety  is  doubtless  a  seedling  of  the  Limbertwig,  as  it  originated  from  a  col- 
lection of  seeds  of  this  variety  which  were  planted  for  stocks.  The  general  charac- 
teristics of  the  tree  give  additional  evidence  of  such  an  origin.  The  tree,  however,  is 
more  thrifty  and  vigorous  than  the  Limbertwig.  It  originated  at  Lenoir,  Caldwell 
County,  N.  C,  from  seed  planted  by  Mr.  J.  A.  Dula,  who  knows  the  variety  as  Dula's 
Beauty,  but  under  the  rules  of  the  American  Pomological  Society  this  should  be 
reduced  to  Dula.  It  has  not  yet  been  widely  diaeendnated.  It  is  a  large,  dark  red, 
more  or  less  striped  apple  of  good  dessert  quality,  keeps  fairly  well,  and  is  a  prolific 
bearer  in  the  vicinity  of  its  origin.  It  is  considered  an  apple  of  much  value  as  a  long- 
keeping  variety  both  for  home  use  and  for  market,  and  is  said  to  do  well  either  on 
bottom  land  which  is  a  sandy  alluvial  soil  or  on  bills  and  ridges  whero  the  type 
approaches  Cecil  clay.  The  elevation  where  it  is  most  grown  is  1,000  to  1,200  feet. 
67208— Bui.  136—08 3 
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Early  Harvest.    Synonyma:  Yellovi^n>eit,Prmce'tYellincHarve»t,  Ydlow  Juneatinff. 

01  the  early  varieties  this  is  nuire  widely  grown  throii^hout  the  Piedmont  region 
than  any  other  Bort.  It  ia  probably  le«  frequently  found  in  the  Georgia  portion  of 
this  rt^ion  than  in  the  other  eectionii  of  it.  It  ia  used  locally,  however,  and  aeldom 
shipped.  No  pereonal  studies  have  been  made;  hence  all  data  as  to  its  behavior  have 
been  obtained  through  interviews  with  the  growers.  Elevations  and  soil  types  have 
been  studied  as  for  the  later  sorts. 

It  has  been  reported  from  Virginia  growing  at  altitudes  rangit^  from  800  to  1,600 
feet  and  on  nearly  every  type  of  sail  common  tK>  these  elevations  in  that  Stat«.  It  ie 
being  grown  on  many  different  types  of  soil  at  points  south  of  Virginia,  but  it  is  coo- 
fined  generally  to  the  elevations  of  the  piedmont  region.  It  gives  a  high  d^ree  of 
satisfaction  for  its  season  from  the  middle  of  June  at  low  elevations  in  the  more  southern 
latitudes  to  the  middle  of  August  or  early  in  September  at  some  of  the  highest  points 
in  North  Carolina,  where  it  occurs  only  rarely.  In  the  middle  Piedmont  r^on  its 
usual  season  is  about  July  10  to  July  20. 
Eaily  Bipe. 

Comparatively  few  growers  in  these  regions  are  acquainted  with  this  variety,  but  it 
is  in  a  tew  of  the  Virginia  ordmrds;  it  may  rarely  be  found  in  other  sections  of  the 
Piedmont  r^on,  but  to  a  very  limited  extent. 

The  conditions  under  which  it  has  been  reported  are  effientially  the  same  as  those 
referred  to  under  Early  Harvest,  and  in  the  ideals  of  those  who  know  the  variety  it 
fills  mudi  the  same  place  that  that  variety  does.  In  time  of  ripening  it  is  about  the 
same  or  a  little  earlier  than  Early  Harvest.  In  certain  important  early  apple-growing 
sections  the  Early  Ripe  is  being  planted  extensively  for  commercial  purposes. 
Eaopus.     Synonym:  E$optiK  SpiUenhurg. 

No  important  commercial  plantings  of  this  variety  exist  in  these  regions,  but  in  very 
limited  numbera  trees  of  it  may  be  found  in  a  few  widely  separated  orchards.  Its 
value  in  most  of  these  orchards  is  apparently  very  slight. 

At  the  lower  levels  it  usually  drops  prematurely,  and  even  on  Porters  black  loam 
at  2,000  feet  elevation  it  often  rots  and  drops  seriously.  At  3,000  to  3,500  feet  altitude 
in  North  Carolina,  on  a  rather  loose  loamy  soil  with  porous  subsoil  containing  more  or 
less  red  clay,  it  develops  mora  satirfactorily,  keeps  well  into  the  winter,  and  does  not 
manifest  in  any  marked  d^ree  the  defectsobeerved  at  the  lower  levels.  An  apparent 
exception  to  the  usual  behavior  of  this  variety  is  repealed  from  Albemarle  County, 
Va.,  at  anelevationof  about  1,000  feet  and  on  what  is  probably  Cecil  clay  soil.  Under 
these  conditions  it  b  said  (o  be  unusually  promising,  as  indicated  by  the  behavior  of 
a  limited  number  of  trees.  The  reported  success  of  this  variety  in  this  location,  how- 
ever, is  greater  in  the  limited  way  in  which  it  has  been  grown  than  experience  elsewhere 
would  have  ei^geeted  as  probable. 
FallChsMe. 

This  variety  has  been  considerably  confused  in  the  Piedmont  region,  where  it  is 
more  or  less  grown,  with  one  or  two  other  varieties.  In  some  of  the  soutliem  markets 
it  is  considerably  soi^ht  after  diuing  its  season,  which  in  the  middle  Piedmont  is 
September  and  early  October.  While  apparently  quite  widely  disseminated,  it  is 
not  grown  extensively  and  occurs  rarely  except  in  the  old  orchards. 

The  dessert  quality  of  Fall  Cheese  is  excellent,  and  for  home  use  or  for  supplying 
certain  trade  demands  it  could  doubtless  be  given  more  prominence  than  it  has  at  the 
present  time. 
Foil  Oraogre. 

This  variety  is  more  often  found  in  the  older  Piedmont  orchards  of  the  Virginia  por- 
tion of  these  regions  than  at  more  southern  points,  but  in  this  section  its  distribution  is 
very  limited.  While  not  a  heavy  bearer,  it  is  said  to  produce  more  or  less  fruit  nearly 
every  year.    The  fruit  develops  to  a  laige  size  when  well  grown,  acquires  a  rich  yel- 
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low  color,  and  poneeseB  a  pleaaant  flavor.    For  home  use,  especially,  it  would  appear 
to  poaseee  considerable  merit  as  a  fall  variety. 

In  Bedford  County.  Va..  at  900  to  1,000  feet  elevation  on  Cecil  aandy  loam,  it  has 
proved  more  satisfactory  than  most  varieties  have  under  these  soU  conditions.    Here 
it  reachee  maturity  the  last  of  Sept«mber,  but  may  be  kept  until  the  holidays. 
FaU  Pippin. 

This  variety  occurs  in  a  few  of  the  older  orchards,  particularly  in  Virginia,  but  it  is 
unimportant  in  these  r^ions.  In  the  mountain  orchards,  where  it  is  found,  it  generally 
bears  good  crape  in  alternate  years,  but  in  the  Piedmont  orchards  it  is  apparently  pre- 
dispoeed  to  decay  and  is  of  little  value  on  this  account.  A  di  fference  of  500  feet  in  ele- 
vation makes  considerable  difference  in  the  time  of  its  reaching  maturity.  A  similar 
difference  is  of  course  noticeable  in  the  case  of  all  varieties. 
Falla water.    Synonym:  Tulpehoeien. 

The  distribution  of  the  Fallawaler  apple  is  quite  general  in  the  Piedmont  and  Blue 
Ridge  regions  of  Virginia  in  the  older  orchsTds,  but  it  has  rarely  been  planted  in 
recent  years,  nor  is  it  common  south  of  Virginia.  It  is  relatively  unimportant  here 
either  for  market  or  home  use.  The  tree,  though  making  a  fairly  vigorous  growth, 
ia  short  lived,  twenty-five  or  thirty  years  being  considered  about  the  limit  of  time  it 
may  be  expected  (o  live.     Fairly  heavy  crops  are  usually  borne  in  alternate  years. 

Its  behavior  may  be  indicated  as  follows:  At  the  lower  levels  of  the  Piedmont  region 
in  Viiginia  and  along  the  foothills  it  reaches  a  very  large  size,  and  primarily  on  this 
account  it  drops  badly.  It  is  also  subject  (o  decay,  almost  the  entire  crop  often  being 
lost  in  this  way.  At  elevations  of  1,500  or  1,800  feet  the  fruit  is  generally  smaller 
than  at  the  lower  levels  and  the  dropping  and  other  defects  are  less  serious.  Al  Iheee 
higher  points  its  season  of  maturity  is  late  fall  to  early  winter;  in  the  Piedmont  region 
it  is  a  fall  variety.  In  this  connection  it  is  of  interest  to  note  that  in  the  northern 
fruit  districts,  where  it  is  grown  more  or  less,  it  can  be  held  until  well  into  the  winter 
without  difficulty.  In  a  few  instances  trees  on  Cecil  clay  and  Portere  clay  at  an  alti- 
tude of  1,200  feet  have  given  good  results,  but  as  a  rule  the  higher  altitudes  aie  to  be 
preferred.  In  the  northern  portion  of  theac  regions  trees  im  the  red  clay  loams  at 
altitudes  of  1,000  to  1,500  feet  formerly  gave  natisfactory  results,  but  in  recent  years 
bitter-rot  has  been  serious  in  this  portion  of  the  regions.  This  disease,  however,  can  Iw 
controDed  by  proper  spraying. 

The  Gano  apple  is  seldom  found  in  these  r^ons.     From  a  limileil  oliservatiun  it 
appears  probable  that  it  will  correspond  quite  closely  lo  the  lieu  Davis  in  ils  adapta- 
bility to  conditions  and  in  its  general  behavior  in  these  regions. 
Qilpiii.     Synonyms:  Cartitovte,  RomaniU,  Little  Red  RojTianiU. 

The  Gilpin  is  a  variety  of  minor  importance,  but  is  found  occasionally  in  the  older 
orchards.  In  localities  where  drainage  is  not  perfect,  both  soil  and  atmospheric,  it 
"clouds"  badly.  In  locatioiis  in  the  middle  Piedmont  and  Blue  Ridge  regions  having 
elevations  of  1,200  to  1,300  feet  on  Porten  clay  and  Porters  black  loam  it  gives  satis- 
factory rwults  for  the  variety.  It  isan unusually  loiig-keepingsortandiscotisidered 
excellent  for  cider  making. 
Oravenatedii. 

The  Gravenstein  is  a  variety  widely  grown  in  many  sections  of  the  country,  more 
especially  in  the  North,  liiit  roporled  occasionally  from  Vir^nia  and  other  southern 
points.  While  not  fully  tested  in  these  regions,  it  is  promising  for  its  season,  which 
in  the  central  Piedmont  region  is  iluring  Ai^ust.  It  is  of  value  for  cooking  and  for 
dessert  and  is  one  of  the  comparatively  early  sorts  that  is  desirable  for  ev-aporating. 
Orimea.     Synonym:  Orimeg  Golden. 

The  occurrence  of  this  variety  is  quite  general  throughout  these  regions,  and  though 
not  as  yet  grown  extensively  in  many  of  the  owdiards,  it  is  of  recogni^ied  commercial 
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value,  the  importance  of  whicli  is  undoubWly  increasing.  The  tree  is  consideied  by 
fruit  groweiB  generally  to  be  short  lived,  but  no  particular  complaints  of  this  kind 
have  been  noted  by  the  growers  here.  However,  most  of  the  treee  are  still  compara- 
tively young.  The  tree  is  satisfactorily  productive  as  a  rule,  though  under  the  usual 
cultural  conditions  it  has  "off"  years,  as  do  meet  varieties. 

Experience  thus  far  indicates  that  the  Grimes  is  a,  desirable  variety  to  grow  both 
for  borne  use  and  commercial  purposes  in  most  of  the  Piedmont  and  Blue  Ridge 
regions  where  conditions  are  suitable  for  the  planting  of  apple  orchards.  The  relative 
elevation  appears  to  be  a  particularly  important  factor  in  its  eSect  upon  the  durability 
of  the  fruit.  Reference  to  its  behavior  at  particular  points  will  indicate  the  influence 
of  conditions  upon  it.  An  orchard  12  to  15  years  old  in  Bedford  County,  Va.,  on 
Porters  clay,  at  1,500  feet  elevation  with  Boutheast  exposure,  produces  fruit  of  unusual 
excellence,  notable  for  its  good  size,  fine  yellow  color,  nispness  of  texture,  and  rich, 
spicy  flavor.  This  orchard  has  had  hardly  fair  care.  The  fruit  of  this  variety  from  it 
reaches  edible  maturity  early  in  October,  but  poeseeeee  good  keeping  qualities  for  the 
variety.  On  the  same  farm  at  a  point  having  somewhat  lower  elevation  and  a  looser 
type  of  soil  it  matures  considerably  earlier  and  is  not  of  such  excellent  flavor  as  from 
the  location  above  mentioned.  Produced  at  elevations  of  2.000  feet  in  the  upper 
sections  of  the  Blue  Ridge  r^on  it  may  be  kept  under  fairly  favorable  conditions 
until  early  winter.  Grown  on  Cecil  clay  at  1 .000  feet  elevation  it  lacks  the  rich  color 
and  high  flavor  mentioneii  above,  the  size  is  somewhat  smaller,  yet  this  combination 
of  conditions  appears  to  meet  the  requirements  ol  the  I'ariety  fairly  well.  In  certain 
sections  on  Murrill  clay  loam  the  fruit  appears  to  be  susceptible  to  certain  fungous 
diseases,  especially  the  so-called  ''cloud"  or  '"sooty"  fungus.  But  the  location  with 
reference  to  air  drainage  may  account  for  this.  At  points  south  of  Virginia  at  the 
elevations  of  the  Piedmont  region  it  is  inclined  to  drop  prematurely,  but  when  grown 
at  points  having  not  less  than  1,500  feet  altitude  it  is  highly  prized  in  its  season.  One 
grower  in  the  southwestern  part  of  Xorth  Carolina  has  this  variety  at  2,600  to  2,800  feet 
ele^-ntion,  and  also  at  an  altitude  400  to  600  feet  higher.  It  is  his  experience  that  the 
fruit  grown  at  the  latter  elevation  will  keep  two  months  longer  than  that  from  the  lower 
level.  The  fruit  is  also  finer  in  appearance  and  more  satisfactory  in  every  way  at  the 
greater  elevation.  For  best  keeping  qualities  it  should  not  be  allowed  to  become  too 
mature  before  picking. 
Hoover.    Synonym:  Black  Coal. 

In  the  Vi^nia  and  North  Carolina  portions  of  the  mountain  r^on  the  Hoover  is 
widely  distribute<l,  though  mostly  in  small  plantings,  but  it  is  not  grown  extensively 
in  the  Piedmont  region.  The  orchards  in  South  {'arolina  and  Georgia  seldom  contain 
it.  In  the  Virginia  section  it  is  usually  found  at  the  higher  altitudes  growing  on 
Porters  black  loam.  Under  these  conditions  the  color  becomes  very  dark  and  glossy, 
often  almost  black;  at  lower  levels  it  is  somewhat  dull  in  color  and  rather  unattractive 
in  appearance.  Itsseasonuf  maturity  is  lat't  fall,  but  fruit  from  the  orchardsof  greatest 
elevation  may  lie  kept  until  early  winter.  In  North  Carolina  the  conditions  under 
which  the  variety  is  grown  have  not  liecn  as  carefully  studied  as  in  Virginia,  but  in 
passing  throi^h  the  mountain  sections  one  sees  this  variety  very  commonly.  Durii^ 
the  fall  it  is  the  one  moat  often  brought  to  the  stations  for  sale  to  passengers  on  the  tnins. 
JoTifttha^- 

This  variety  occurs  only  rarely,  and  reference  is  heremadcto  it  becauseof  the  poenble 
value  it  may  possess  for  these  regions.  The  tree  is  not  always  as  ^■igo^ous  as  might  be 
desired,  but  usually  no  serious  difficulty  exists  in  this  respect.  Fairly  early  bearing 
is  a  characteristic.  Normally  its  season  is  late  fall  to  early  winter,  but  if  grown  at 
moderately  high  elevations  it  would  probably  reach  maturity  sufficiently  late  to  per- 
mit of  its  being  handled  in  cold  storage,  for  which  it  is  especially  well  adapted.    It 
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poeee«aee  exceptionally  high  deaaert  quality  and  nnks  as  an  important  commercial 
variety  in  some  sections  of  the  country. 

lu  behavior  in  the  few  places  in  these  sections  where  it  is  known  to  occur  indicatea 
that  it  is  worthy  of  careful  consideration  by  those  who  are  planting  orchards  at  eleva- 
tions of  1,200  to  1,500  feet  or  more  within  these  regions.  The  finest  apecimena  found 
in  these  regions  have  come  from  the  orchards  which  have  the  higheet  altitudes  of  any 
of  those  in  the  Blue  Ridge.  Observations  have  been  confined  to  young  treee. 
Eimurd.    Synonym:  Kitmanft  Choice. 

This  variety  occurs  at  a  few  rather  widely  separated  points  in  these  regions,  but  the 
plantings  of  it  are  small,  in  most  cases  consistingof  only  a  few  treee.  There  appears  to 
be  no  well-defined  reason,  however,  why  it  has  not  been  more  generally  planted  than 
has  been  the  case,  Itsgoodsize,  attractive,  dark  red  color,  and  pleasii^  dessert  quality 
are  all  iactors  in  its  favor,  and  so  for  as  observed  the  tree  appears  to  be  productive  and 
desirable  in  its  habit  of  growth.  Its  season  is  late  fdl  and  early  winter,  but  with 
proper  handling  it  poeeeeees  fairly  good  keeping  qualities.  It  is  more  nearly  an  annual 
bearer  t>mn  most  varieties. 

The  soil  types  and  elevations  where  the  Kinnard  apple  has  been  studied  are  the 
following:  In  Virginia,  Amherst  County,  Porters  clay,  at  1,200  to  1,500  feet  elevation; 
Bedford  County,  the  Mme,  also  on  Uurrill  clay  loam  at  1,000  feet.  In  Lumpkin 
County,  Ga. ,  in  a  sandy  loam  with  rather  loose  porous  subsoil,  at  1,500  feet  elevation; 
in  Habersham  County,  under  conditions  very  similar  to  those  mentioned  in  Lumpkin 
County,  also  at  about  1,700  feet  altitude  on  a  very  friable,  deep  red  loam  with  porous 
subsoil  having  a  small  content  of  clay.  Under  this  range  of  conditions  it  han  been 
uniformly  successful  and  experience  thus  tar  warrants  the  concluaion  that  it  is  one 
of  the  meet  valuable  varieties  with  fairly  long-keeping  qualities  for  growing  at  Bouth«ffn 

Kittagreokee. 

In  the  southern  portion  of  the  Piedmont  region  it  is  said  that  the  Kittageskee  variety 
is  one  of  the  surest  bearers  ui  any  with  good  keeping  qualities.  No  personal  observa- 
tions have  been  made.  The  fruit  is  small,  but  its  bearing  procliviti^  commend  it 
especially  tor  home  use.  The  soil  in  this  portion  of  the  Piedmont  r^ion  is  mostly  a 
friable  red  clay  or  sandy  loam,  with  elevations  ranging  from  1,000  to  1,500  feet. 
Lawver.     Synonym:  Delaware  Red  WinUr. 

There  are  but  few  places  in  the  eastern  portion  of  the  country  where  this  late-keeping 
variety  is  grown  extensively,  yet  it  is  widely  distributed.  It  is  of  very  slight  im- 
portance in  the  estimation  of  nearly  all  who  have  had  experience  with  it.  It  has 
been  found  at  one  point  in  the  southwestern  part  of  North  Carolina  at  about  3.000 
feet  elevation,  and  also  in  northeastern  Georgia.  It  is  of  no  special  value  in  either 
section,  thoiigh  it  is  said  to  bear  well  in  North  Carolina,  which  is  quite  contrary  to  its 
usual  behavior  in  this  respect  in  moet  sections  where  it  is  grown. 
Ximbertwig.     Synonyms:  Rfd  LimbeTlv}ig,  Green  Limbcrtteig. 

This  is  another  one  of  the  well-known  varieties  which  was  widely  planted  in  the 
older  orchards  throi^hout  the  entire  Piedmont  region  and  to  a  lesser  eitont  in  the 
mountains,  but  it  has  seldom  been  planted  in  recent  years.  It  is  generally  considered 
a  standard  winter  variety  in  these  regions,  though  not  an  important  commercial  sort. 
In  some  localities,  especially  certain  ones  in  North  Carolina,  it  is  the  only  variety 
grown  in  any  considerable  quantity.  The  main  axis  of  the  tree  is  rather  upright  in 
habit  of  growth,  but  the  smaller  branches  are  considerably  drooping.  It  is  more 
regular  in  bearing  than  many  varieties  are.  The  fruit  is  seldom  above  medium  size; 
color,  as  frequently  grown,  is  a  dull,  unattractive  red,  but  under  the  most  favorable 
conditions  it  becomes  a  clear,  deep  red.  In  some  seasons  it  has  been  quite  susceptible 
to  bitter-rot. 
ISB 
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Its  behavior  may  be  outlined,  tisfollawsi  Grown  on  Cecil  sandy  loam  at  SOO  feet  in 
the  Virginia  section,  it  is  inclined  to  rot  and  drop  even  when  given  birly  good  care. 
Cecil  loam  at  corresponding  elevations  gives  somewhat  bet(«r  results.  With  good 
care  this  apple  reaches  a  rather  high  degree  of  perfection  in  the  upper  Piedmont  and 
Blue  Ridge  rE^ons  on  Cecil  clay,  Porters  sandy  loam,  and  Portera  black  loam  at  eleva- 
tione  of  1,000  to  1,300  feet;  likewise,  it  generally  does  well  on  the  clay  loam  soils  of  the 
Piedmont  region  in  North  and  South  Carolina  and  northeest  Georgia.  At  the  higher 
points  in  North  Carolina  conflicting  results  occur  frequently.  For  instance,  on  a 
soil  similar  tiD  Cecil  sandy  loam  at  2,000  feet  altitude,  one  grower  claims  tliat  this 
variety  possesses  more  good  qualities  and  is  more  satisfactory  than  any  other  %'ariety. 
Another  one  not  far  distant  from  the  first  considers  it  unsatisfactory  in  every  way. 
It  is  quite  poesibte  in  this  particular  instance  that  the  question  of  soil  moisture  is  the 
determining  factor,  the  moister  soil  giving  the  better  results.  Again,  on  clay  loam 
soils  at  3,000  to  3,500  feet  elevation  the  behavior  is  satisfactory,  the  fruit  being  much 
more  juicy  and  larger  and  finer  in  every  particular  than  it  is  under  many  other  con- 
ditions. On  the  other  hand,  there  are  instances  under  nearly  alt  of  tlieee  conditions 
in  which  the  rotting  and  dropping  of  the  fruit  are  serious  faults.  Such  results  render 
impossible  any  general  summary  r^arding  its  limits  of  adaptability. 
MoAiM. 

So  far  as  observed,  this  variety  has  not  been  planted  intentionally  in  any  portion 
of  these  regions,  but  in  soverni  instances  it  has  been  olitaiiied  through  error  and  is 
being  grown  under  some  other  name,  usually  the  one  for  which  it  was  liought.  In  the 
few  places  where  this  variety  has  been  observed,  however,  it  appears  to  grow  and 
fruit  well.  It  in  an  apple  of  fair  size,  prolific,  and  as  a  rule  nf  excellent  keeping 
qualities,  often  producing  fruit  when  raoet  other  varieties  fail.  Its  rather  dull  cokv 
makes  it  less  desirable  as  a  market  sort  than  many  others,  and  for  this  reason  especially 
it  is  doubtful  if  it  is  likely  to  become  of  any  particular  importance  in  this  region. 

It  does  well,  as  noted,  in  the  case  of  young  trees  on  Cecil  clay  at  800  feet  elevation. 
On  Cecil  sandy  loam  at  1 ,000  feet,  where  most  varieties  are  at  best  of  uncertain  value, 
this  is  a  fairly  good  winter  sort,  and  at  1,500  feet  on  a  loose,  blackish  sandy  loam, 
which  is  a  deposit  washed  from  a  PoH«rs  clay  hillside  and  doubtless  underlaid  by  this 
type,  it  is  giviug  good  results  so  far  as  its  fruiting  capacity  is  concerned.  It  betua 
more  or  lees  every  year,  and  the  specimens  are  very  fine  of  the  variety.  Also  at  about 
the  same  elevation  in  North  Carolina  on  a  sandy  loam  soil  with  porous  subsoil  it  ia 
giving  favorable  results.  Similar  results  are  obtained  in  corresponding  locatioits 
in  northeastern  Georgia. 
Maiden  Blush. 

This  is  not  a  prominent  variety  in  thcee  regions  and  has  been  mentioned  only  occas- 
ionally, but  meet  of  the  reports  concerning  it  are  favorable.  On  Cecil  sandy  loam  at 
900  to  1,000  feet  elevation  it  is  inclined  to  rot  severely,  but  on  the  more  clayey  soils 
of  the  Piedmont  region  it  does  well.  Its  season  of  ripening  varies  considerably, 
raring  from  summer  tii  early  fall.  In  the  middle  Piedmont  orchards  it  would  prob- 
ably ripen  in  August  or  early  in  Scptem1>eri  at  one  point  in  North  Carolina  having  an 
altitude  of  3,500  to  4,000  feet,  with  rather  loose  friable  loam,  some  very  fine  specimens 
have  been  seen  the  middle  of  October.  In  some  sections  of  the  country  where  early 
apples  are  grown  extensively  this  is  an  important  commercial  sort, 
Hilam. 

Comparatively  few  growers  have  this  variety  in  their  <ffchards.  Its  small  size 
restricts  its  usefulne.is  Ui  the  home  orchard,  but  its  h^h  dessert  quality  makes  it  of 
value  in  tliis  connection.  It  may  be  used  in  the  fall,  yet  under  favorable  conditions 
it  can  be  kept  until  well  into  the  winter,  Cecil  sandy  loam  at  1 ,000  feet  altitude  and 
Porters  clay  at  1,500  feel  appear  to  l>e  favorable  soil  conditions  for  its  growth  in  the 
Virginia  portions  of  these  regions. 
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KiMoori.    Synoaym:  Mtaouri  Pippin. 

This  vuiety  u  found  only  occaaionailly  in  the  younger  orcbarda.  It  has  not  been 
tested  sufficiently  to  render  definite  concluaiona  poesible  bb  to  its  merits  for  tliese 
regions.  The  tree  is  quite  iusceptible  to  twig-blight  in  some  places.  Id  fact,  this  is  a 
rather  Berious  weakness  of  the  tree.  Blight  has  been  noted  on  treee  growing  oa  several 
types  of  soil  in  these  regions,  but  it  isdoubtful  if  thiBiaaAociated  directly  with  thesoil 
conditions.  It  comse  into  bearing  at  an  early  age,  and  for  this  reason  it  is  frequently 
recommended  as  a  "filler"  to  plant  with  other  aotts  with  the  intention  of  cutting 
it  out  when  the  pennaneut  trees  require  the  space. 

As  to  the  adaptability  of  the  Missouri  apple,  it  is  sufficient  to  sta,t«  that  on  Cecil 
clay  and  Porters  clay  at  1,000  tJ}  1,200  feet,  it  is  promising  as  a  commercial  sort.     It 
has  fairly  good  keeping  qualities.     At  3,000  feet  in  North  Carolina  it  is  doing  well,  but 
at  the  higher  jxiints  it  is  of  doubtful  value. 
Ifaiuismoiid.     Synonym:  ffaruemond  Btauty. 

This  variety  is  quite  widely  distributed,  but  it  is  so  very  poor  in  dessert  quality 
that  it  is  not  a  popular  apple,  though  it  is  frequently  very  beautiful  in  appearance  and 
sometimes  sells  at  good  prices. 

The  finest  specimens  of  this  variety  which  have  come  within  the  range  of  these 
Btudiee  were  grown  in  southern  Virginia  at  an  elevation  of  from  1,200  to  1,600  feet, 
on  a  soil  approaching  Porters  sandy  loam,  but  containing  more  clay  than  this  type 
does,  and  on  an  eastern  to  BOutheaatem  slope.  The  treee  were  16  to  18  years  of  age. 
Under  these  conditions  it  is  very  highly  colored  and  of  good  size.  Cecil  clay  and  Cecil 
sandy  loam  at  the  usual  elevations  of  these  types  produce  fairly  good  specimens,  but 
the  color  is  usually  lees  brilliant  and  the  tendency  to  "cloud"  much  greater  than  at 
the  higher  points  referred  to.  The  tendency  to  drop  its  fruit  badly  is  noticeable  under 
a  wide  range  of  conditions.  This  difflculty  has  been  noted  especially  in  Virginia  on 
Cecil  clay  at  1,000  feet  and  on  Porters  black  loam  at  about  2,200  feet. 
Hiekajaok. 

In  these  regions  this  variety  is  commonly  known  by  the  name  indicated,  though 
more  than  forty  synonyms  for  it  have  appeared  in  American  pomological  literature. 
It  has  been  quite  widely  planted  in  theee  r^ons,  especially  in  the  Piedmont,  though 
in  small  quantities.  It  is  generally  succeeaful,  being  more  regular  in  bearing  than 
many  varieties  are.  The  fruit  is  similar  in  general  appeaiBJice  to  McAfee,  and  in 
these  regions  it  is  doubtless  preferable  to  that  variety.  In  the  upper  portion  of  the 
Piedmont  r^on,  grown  on  Cecil  sandy  loam,  Cecil  clay,  or  Porters  clay  at  the  usual 
elevations  of  those  types,  it  is  generally  prolific.  The  fruit  may  be  kept  until  well 
into  the  winter  without  special  care. 
Northam  Spj.    Synonym:  Spy. 

The  Northern  Spy  is  another  one  of  the  ntMrthern  varieties  which  is  found  frequently 
in  the  older  orchards  of  theee  regions  and  is  widely  distributed  throughout  them,  espe- 
cially in  Virginia  and  North  Carolina,  though  occurring  in  small  numbers.  It  has 
been  found  on  nearly  all  the  more  common  types  of  soil  and  at  many  elevations  from 
1,000  to  3,500  feet.  While  it  is  a  standard  winter  variety  in  the  North  and  of  high 
deeaert  quality,  it  is  of  little  or  no  value  here,  except  possibly  at  the  higheet  eleva- 
tions. The  claim  is  made  that  it  lacks  the  peculiar  crispnees  and  richness  of  flavor 
in  the  South  which  characterize  it  in  the  North.  The  tree  is  a  vigorous  grower,  and 
under  favorable  conditions  it  reaches  large  size,  but  it  is  very  tardy  in  coming  into 
bearing.  It  is  frequently  planted  in  some  sections  of  the  country  as  a  stock  on  which 
to  top-wotk  other  varieties. 

Serious  rotting  and  dropping  are  conspicuous  faults  at  most  eoutbem  points  where 
this  variety  is  grown,  except  at  the  highest  altitudes.  The  longest  keeping  specimens 
and  those  which  in  every  way  approach  meet  nearly  to  the  beet  type  grown  in  the 
North  are  produced  at  elevations  of  3,500  to  3,800  feet  in  North  Carolina  on  clay  loam 
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soil  with  pfvous  clayey  aubeoil.  Such  conditions  develop  a  firm,  solid  fruit,  with 
excellent  color  and  fair  keeping  qualities.  Porters  black  loam  and  some  modificAtions 
of  it  at  2,000  feet  or  more  in  Virginia  also  produce  good  fruit,  but  the  natural  limit  of 
its  durability  is  reached  by  the  Christmas  holidays  or  early  winter.  So  far  aa  observed 
there  is  no  exception  to  the  general  etatement  that  at  points  below  1,800  or  2.000  feet 
elevation  the  variety  ie  unsatisfactory,  premature  rotting  and  dropping  occurring  to 
a  disastrous  extent. 
OlSenbtu^.    Synonym:  DudteMofOldmhrurg. 

As  with  Wealthy,  Giavenstein,  and  several  other  varieties  cosfiidered  in  this  con- 
nection, but  little  is  actually  known  of  the  behavior  of  this  sort  in  these  rc^ons.  So 
far  as  reported  it  is  a  regular  and  abunduit  bearer  and  gives  promise  of  value  as  an 
early  ripenii^  variety  for  culinary  purposes.  Its  season  in  the  middle  Piedmont 
would  probably  be  early  July. 
Ortley.    Synonym:  WhiU  BeUfiower. 

Only  a  passing  mention  of  this  variety  is  required,  aa  it  is  of  little  importance.  It 
is  in  a  few  of  the  older  orchards,  where  very  little  attention  is  given  to  it.  Loamy  soils 
with  deep,  rich,  porous  subsoil  and  comparatively  high  altitudes  are  favcnable  to  its 
beet  development.  It  has  a  loi%  ripening  season  tiiA  may  be  used  throughout  the 
fall  months. 

Fennock.     Synonyms:  Pennoekt,    Red    Pennofk,    Phienic,     Winter    Pmieh,     Large 
SomaniU. 

It  is  seldom  that  this  variety  is  found  at  the  lower  altitudes  away  from  the  moun- 
tains, but  it  is  common  in  the  foothills  and  higher  elevations. 

A  dry  rot  or  breaking  down  of  the  cell  tissue  just  under  the  skin  has  been  observed 
in  certain  instances,  especially  in  theGeorgiasection.  This  variety  is  of  only  second- 
ary importance.  It  does  not  have  a  reputation  for  heavy  crops,  but  on  Porters 
black  loam  j'rom  2,000  to  2,500  feet  elevation  the  fruit  develops  very  finely  and  may 
be  kept  until  well  into  the  winter.  The  red  clay  loams  at  1,000  to  1,200  feet  also  give 
good  results  where  located  at  the  foot  of  the  mountains. 
Pilot.    Synonym:  Vvginia  Pilot. 

Like  the  Pennock,  the  Pilot  is  not  often  found,  except  in  the  mountains  or  in  close 

'   proximity  to  them.    It  has  seldom  been  planted  in  recent  years.    The  tree  require 

an  unusual  amount  of  room  for  best  results,  since  it  grows  to  a  laige  size.     It  is  very 

late  in  coming  into  bearing,  little  fruit  is  produced  before  the  trees  arc  12  years  old, 

and  frequently  they  are  nearly  20  before  they  become  a  source  of  much  profit. 

This  variety  seldom  gives  satisfaction  below  an  altitude  of  1,200  feet,  and  then  only 
on  Porters  black  loam  or  some  of  the  other  rich,  loose,  mountain  types  of  soU.  On 
Portersclayatl.eOOfeet  it  usually  produces  light  crops,  which  frequently  decay.  In 
some  places  it  hardly  bears  at  all,  particularly  on  the  heavier  clay  soils  at  less  than 
liO00feet  elevation,  where  it  occasionally  occmB.  The  fruit  often  seta  under  such  con- 
ditions, but  it  drops  badly  and  is  also  liable  to  decay.  The  trees  which  have  made 
the  beat  record  of  any  observed  are  in  a  Virginia  orchard  on  Porters  black  loam  with 
a  western  exposure  and  an  elevation  of  not  less  than  1.500  feet.  These  trees  are  prob- 
ably twenty  yeare  old  and  bear  considerable  fruit  nearly  every  year.  Annual  bear- 
ing, however,  is  unusual  with  Ibis  variety.  Some  of  the  smalt  growers  in  the  moun- 
tain sections  sometimes  allow  the  fruit  to  remain  in  piles  all  winter  under  the  trees, 
covering  them  with  a  light  mulch  o(  loaves  or  straw.  In  the  spring,  after  the  frost 
has  gradually  withdrawn  before  the  mulch  is  removed,  the  fruit  in  barreled  and  sold. 
It  is  claimed  that  very  satisfactory  pricee  are  often  obtained  when  handled  in  this  way. 
Pine  Stump. 

But  little  attention  has  been  given  this  variety  by  any  of  the  growers.  It  is  of 
North  Carolina  origin  and  has  been  propagated  more  or  less  by  some  of  Uie  auisery- 


by  Google 


vabieties  of  apples.  41 

m«n  of  tliat  State.     The  tree  m&kee  &  fairly  strong,  healthy  growth  and  is  nearly  on 
annual  bearer.    It  doee  not  reach  a  eufficiently  lai^  size  to  be  deetrable  when  grown 
in  the  mountains.    For  home  use  and  local  markets  during  the  fall,  if  grown  under 
favorable  conditions,  it  is  worthy  of  mcM«  consideration  than  it  has  yet  received. 
Pryor.    Synonyms;  Fryor'*  Red,  Big  Hill. 

Many  of  the  older  orchards  contain  this  variety,  but  it  is  more  commonly  known  by 
its  Kynonym  Big  Hill.  It  has  been  studied  under  quite  varied  conditions  of  soil  and 
elevation,  but  there  seems  to  be  very  little  to  recommend  it  for  any  portion  of  theee 
regions.  It  ia  irregular  and  unreliable  in  bearing  and  more  susceptible  to  diseasee 
such  as  "cedar  rust"  and  "leaf  spot''  than  most  varieties  are.  The  fruit,  when  a 
crop  is  produced,  is  considered  of  pleasing  dessert  quality  for  early  winter  use.  It  ie 
commonly  said  to  be  "played  out." 
Kftbtm."    Synonjmi;  Rabun  Bald. 

This  variety  has  not  yet  been  disseminated  outside  of  the  locality  of  its  origia  in 
Rabun  County,  Ga.,  butonaccount  of  its  apparent  value  asa  winter  sort  of  good  dessert 
quality  for  the  southern  Piedmont  and  Blue  Bidge  regions  it  is  referred  to  in  the  pres- 
ent connection.  In  the  locality  where  it  was  first  diecovered,  the  tree  is  a  stocky, 
vigorous  grower,  producing  a  heavy  crop  in  alternate  years,  with  considerable  fruit  in 
"off"  years.  The  fruit  is  laige;  under  color,  yellow,  but  when  well  colored  heavily 
splashed  and  striped  with  bright  (Timson;  good  to  very  good  in  dessert  quality. 
Rallo.     Synonyms:  Ravile^  Genet.  Oeneton,  JaTiet,  Neverfail. 

Over  thirty  synimyms  of  this  variety  exist  in  American  pomological  liteiature,  of 
which  those  given  ore  the  out's  in  common  usage.  There  ai«  few  varieties  of  apples  so 
widelydistributedinasmanydiffereut  sections  of  the  country  as  this  one  is,  though  it  is 
seldom  found  in  orohardsof  recent  planting  in  these  regions.  The  tree  does  not  develop 
to  a  large  size  here,  but  is  more  nearly  an  annual  bearer  than  most  varieties  are  and 
often  produces  such  heavy  crops  that  the  fruit  is  abnonnally  email.  On  account  of 
blossoming  very  late  it  may  escape  injury  from  unseasonable  frosts  in  the  spring  when 
most  varieties  are  damaged  thereby.  It  is  one  of  the  longest  keeping  varieties  grown 
in  these  regions.  It  is  very  variable  in  its  behavior  from  year  to  year,  even  on  the 
same  trees;  especially  is  this  true  with  reference  to  bitter-rot.  In  1902  it  was  seriously 
affected  by  this  disease  in  a  large  proportion  of  the  orchards  in  theee  regions,  regard- 
less of  soil  or  location,  while  in  1903  it  was  comparatively  free  from  fungous  diseases  of 
all  kinds,  notwithstanding  the  fact  that  many  varieties  were  more  seriously  attacked 
by  bitter-rot  than  in  the  previous  year. 

In  its  wide  distribution  in  these  r^ons,  it  is  found  growing  under  nearly  all  com- 
binations of  conditions  characteristic  of  them.  As  before  noted,  its  difference  in 
behavior  from  year  to  year  makes  reliable  deductions  difBcult.  From  data  at  hand, 
however,  it  appears  that  Fodders  black  loam  and  Porters  clay  at  the  higher  altitudes, 
where  so  much  of  the  finest  fruit  ia  grown,  are  no  more  favorable  locations  for  it  than 
Cecil  clay  at  lower  elevations.  One  of  the  most  unsatiisfactory  impressions  of  the 
variety  comes  from  an  orchard  at  l,500or  1,600  feet  elevation  on  Portereclay.  Murrill 
clay  loam  and  ('ecil  clay  usually  produce  as  good  results  as  any  soil  conditions  which 
eitistin  these  regions.  In  the  orchards  of  greatest  elevation  in  North  Carolina  the  fruit 
sometimes  fails  to  develop  properly,  but  remains  green,  and  the  texture  is  tough  and 
hard.  On  the  other  hand,  in  1904  some  trees  at  these  hi^  altitudes  produced  a  good 
crop  of  very  excellent  fruit.  As  the  climatic  conditions  were  the  one  variable  factor, 
the  only  conclusion  which  seems  possible  is  that  these  differences  in  the  behavior  of 
the  variety  in  this  instance  were  due  to  the  climatic  differences  of  the  seasons. 


oFor  more  complete  history  and  description  see  Yearbook,  Department  of  Agri- 
culture, 1906,  p.  3&9. 
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R«beL 

Althon^  unimportant  commercially  at  the  pieeent  time  in  theee  regions  and  grown 
only  Hparingly  in  a  few  ordiardB,  the  fine  appearance  and  good  deseect  quaUty  of  the 
Rebel  apple  make  it  worthy  of  more  general  testing  than  it  has  yet  received.  In  sea- 
son it  is  late  fall  and  early  winter. 

In  the  middle  Piedmont  region  on  Cecil  clay  it  does  well  and  is  apparently  of  value. 
It  is  leas  successful  generally  when  grown  on  the  red  clay  loams  as  far  north  as  Rappa- 
hannock County,  Va.,  than  it  is  farther  south.  At  some  poinla  in  the  Shenandoah 
Valley  (which  is,  of  course,  outside  the  limits  of  the  regions  in  question)  the  fruit  as  a 
rule  ie  rather  undeiHized. 
Bed  Aatrachan. 

The  Red  Aatrachan  is  not  important  in  these  regions  at  the  present  time,  but  in  some 
sectionawhere  early  apple  growing  ia  ft  commercial  industry  it  is  one  of  the  most  profit- 
able varieties  grown.  It  is  known  to  poasesH  a  wide  range  of  adaptability  in  many 
different  sections  of  the  country,  and  from  available  data  at  hand  it  seems  probable  that 
it  may  be  of  value  in  laige  portions  of  these  regions  for  its  season,  which  in  most  of  the 
Piedmont  region  is  during  July.  Possibly  it  would  bc^n  to  ripen  at  extreme  southern 
points  late  in  June.  The  range  of  conditions,  however,  from  which  actual  data  have 
been  obtained  have  been  rather  limited.  The  tree  as  a  rule  makes  a  strong  growth. 
Itislateincomingintobearing.  often  being  10  to  13  years  old  before  it  bears  heavily. 

At  1,000  to  1,300  feet  elevation  on  Cecil  eandy  loam  and  on  Cecil  clay  in  Virginia 
aatiafactory  results  are  claimed.  Similar  favorable  reports  are  given  in  the  South  Caro- 
lina section  of  the  Piedmont,  where  this  variety  is  more  or  less  grown.  It  has  seldom 
been  found  at  the  higher  altitudes;  hence,  its  behavior  in  the  more  elevated  places  and 
under  the  soil  conditions  of  the  mountains  can  not  be  definitely  stated.  At  one  point 
in  North  Carolina  on  soil  similar  to  Cecil  sandy  loam,  at  about  2,000  feet  elevation,  it  is 
said  to  develop  a  slightly  bitter  taste,  which  makes  it  unpopular,  but  aside  from  this  it 
is  mid  to  do  well  under  these  conditions. 
Bed  June.    Synonyms:  Caroliiia  Red  June,  North  Carolina  Red  June,  Jtme. 

The  distribution  of  this  variety  in  the  Piedmont  r^on  is  quite  wide,  thou^  the 
individual  plantings  are  small.  It  is  one  of  the  earliest  ripening  varieties  grown  in 
the  region,  and  is  considered  of  value  for  its  season.  In  general,  the  comments  rela- 
tive to  Red  Astrachan  are  applicable  to  this  variety  also.  At  points  in  the  extreme 
southern  portion  of  these  r^ons  it  is  grown  more  commonly  than  the  Red  Astrachan 
is.  On  the  sandy  loam  of  Lumpkin  County,  Ga.,  with  an  elevation  of  1,500  feet,  it  is 
said  to  do  especially  well. 
Rhode  Island  Oreening.    Synonym;  Greening. 

As  might  naturally  be  expected,  this  variety  is  of  but  little  value  here  under  any 
of  the  existing  conditions.  It  lollowa  closely  the  behavior  of  moat  northeni  varieties 
when  grown  at  southern  points.  Fortunately,  it  is  in  only  a  few  orcharda.  The 
most  satisfactory  location  observed  ia  in  weatem  North  Carohna,  at  an  elevation  of 
3,000  feet,  on  a  deep  porous  loam.  Undermost  conditions  in  these  regions  where  it 
has  lieen  found,  early  maturity,  premature  dropping,  and  decaying  are  common  faults. 
In  most  southern  locations,  except  at  high  altitudes,  it  lacks  nearly  all  the  points  of 
merit  which  in  the  northern  fruit-growing  regions  make  it  one  ol  the  standard  com- 
mercial winter  sorts. 
Borne  Beauty.    Synonym:  Gillett'g  Seedling. 

Although  this  is  a  well-known  variety  and  one  widely  distributed,  it  is  rarely  found 
in  the  regions  in  question.  As  a  rule,  wherever  it  has  been  planted  it  is  growing  under 
some  other  name,  and  only  a  tree  or  two  of  it  in  a  place.  Meet  of  the  trees  in  this 
region  are  young;  hence,  the  variety  has  not  been  tested  for  a  sufiicient  length  (rf 
time  to  definitely  determine  its  merits.    It  appeals,  however,  to  be  promising  fw 
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this  Bection,  eeppcuJly  io  the  Blue  Ridg«  Tegiou,  and  to  be  worthy  of  att«QtioD  by 
those  wb.0  are  planting  orcbaida  or  even  small  collections  for  home  use. 

Id  Vii^nia,  on  Cecil  sandy  loam,  at  900  feet,  it  is  especially  satisfacttny,  particu- 
larly in  view  of  Iho  fact  that  these  conditions  are  unfavorable  to  most  varieties.  So 
grown,  it  is  said  to  keep  until  the  holidays.  Cecil  clay  and  Porl«re  clay  at  elevations 
of  1,000  to  1,500  feet,  in  the  northern  Piedmont  and  Blue  Ridge  refions,  usually  com- 
bine conditions  which  are  favorable  to  this  variety.  At  1,500  feet  altitude  on  Porters 
clay  it  becomes  an  early  winter  variety  of  very  fine  appearance  and  good  deaeert 
quality.  As  a  rule,  it  is  considered  especially  well  adapted  to  sandy  soil.  On  Por- 
ters black  loam  at  2,300  feet,  it  is  considered  of  more  than  usual  value.  It  is  highly 
prized  in  wesl«m  North  Carolina,  where  it  occurs  at  an  altitude  of  3,000  feet  on  a  deep 
potoUB  mountain  loam.  It  is,  however,  somewhat  inclined  to  drop.  This  is  its 
greatest  weakness,  but  with  good  cultural  conditions  it  appears  worthy  of  more  general 
planting  in  the  future. 
Hoxbmy.    Synonym:  RoiAury  Ruuet. 

While  grown  considerably  in  Uie  northern  fruit  districts,  the  Roxbury  is  an  un- 
imptnlant  sort  in  the  South  and  is  in  only  the  older  orchards.  It  produces  foirly 
abundant  crops  in  the  mount^n  orchards,  and  the  fruit  usually  reaches  a  compara- 
tively high  degree  of  perfection  for  the  variety,  but  it  lacks  the  long-keeping  qualities 
for  which  it  is  especially  valued  in  the  North. 


This  is  another  one  of  the  widely  distributed  varieties  of  the  older  plantings.  It 
paesesses  many  characteristics  of  merit  in  nearly  the  entire  Piedmont  region  from 
Virginia  io  Georgia.  Its  small  size  makes  it  undesirable  for  commercial  purposes, 
and  its  poor  dessert  quality  renders  it  unGt  for  a  high-class  dessert  apple,  but  its 
abundant  and  regular  bearing  proclivities  under  most  Piedmont  conditions  and  its 
unusually  good  keepingqualitiesmakeit  worthy  of  some  consideration,  even  though  it 
is  lacking  in  some  other  particulars.  Doubtless  the  conditions  under  which  it  grows 
influence  its  flavor  to  a  noticeable  degree.  The  claim  has  been  made  in  one  com- 
parison that  on  Porteis  black  loam  with  northern  exposure  it  is  small  and  of  very 
poor  flavor,  while  at  the  sune  elevation  on  a  red  clay  soil  with  southern  exposure  it  is 
of  good  axe  for  the  variety  and  its  flavor  greatly  improved  over  that  on  Porters  black 
loam.  In  some  instances  the  fruit  has  been  severely  attacked  by  apple  scab  and 
cedar  rust,  especially  the  latter.  This  susceptibility  to  diaease  does  not  appear  to  be 
influenced  by  location. 

At  1,500  feet  altitude  in  Albemarie  County,  Va.,  on  Port«rB  clay,  this  variety  is  not 
considered  or  special  value,  but  at  the  same  elevation  in  Geingia  on  a  soil  containing 
rather  more  sand  than  Porters  clay  does,  with  good  culture  it  comes  to  a  high  d«^Tee  of 
periection,  and  when  held  until  midwinter  it  generally  brings  very  satisfactory  prices 
in  local  markets.  In  the  southwestern  part  of  North  Carolina,  at  1.700  feet  elevation, 
OQ  a  friable,  porous  loam,  with  good  culture  it  betus  annual  crops  of  highly  colored 
fruits,  which  develop  to  a  larger  size  than  under  most  conditions.  In  North  Carolina 
at  3,500  to  3,800  feet,  while  the  Shockley  apple  bears  heavily  and  colors  well,  it  is 
usually  too  small  to  be  of  much  value,  especially  as  other  more  desirable  sorts  succeed 
at  these  elevations.  The  clay  and  clay  loam  soils  of  the  Piedmont  region  with  the 
usual  elevations  ol  those  soils  may  be  expected,  as  a  rule,  to  produce  this  variety  in  a 
fair  degree  of  perfection. 
Smith  Cider. 

In  a  number  of  orchards  at  widely  separated  points  in  these  regions,  the  Smith 
Cider  apple  is  grown  more  or  lees.  While  it  does  not  rank  high  as  a  commercial  sort 
it  has  frequently  been  a  profitable  variety.  The  fruit  is  more  subject  to  bitter-rot 
than  many  sorts  are,  but  this  disease  has  not  been  very  serious  as  a  rule.  Its  season  is 
Inte  fall  or  early  winter,  depending  upon  the  conditions  under  which  it  is  grown. 
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On  the  Cecil  clay  and  Portere  clay  soils  of  the  Piedmont  region  of  Virginia  thia 
variety  usually  reaches  good  size,  colors  well,  and  develops  a  higher  dessert  quality 
than  it  does  in  many  sections  of  the  country.  It  also  does  well  in  the  mountaioB  up  to 
an  elevation  of  1,500  feet.  It  hac  been  found  in  only  one  or  two  orchards  at  higher 
elevations,  but  at  these  points  it  is  of  no  special  value,  since  it  appeals  to  lack  the 
characteristic-s  which  make  it  desirable  at  the  lower  levels.  At  an  altitude  of  3,000  feet 
on  loose  mountain  soil  in  North  Carolina  it  is  said'  to  bear  irregularly,  to  be  of  soft 
texture,  and  to  possess  poor  keeping  qualities.  In  the  northern  portion  of  the  Pied- 
mont T^on  when  grown  on  the  friable  red  clay  loam  at  about  1 ,500  feet  altitude  it  is 
especially  mentioned  for  its  productiveness  and  iw  said  to  be  a  profitable  market 
variety. 
SmokehoiiBe. 

A  large  number  of  orchards  contain  this  variety  in  both  the  Kedmont  and  Blue 
Ridge  regions,  although  it  seldom  occurs  in.  their  southern  portion.  It  is  valued  both 
for  market  and  for  the  home  orchard.  Fairly  heavy  crops  are  home  in  alternate  years, 
with  very  light  crops  as  a  rule  in  "ofE"  yeara.  In  the  central  Piedmont  sections  it  is 
a  fail  apple. 

That  it  may  lie  successfully  grown,  under  a  wide  range  of  conditions  is  made  evident 
by  the  universally  favorable  reports  made  by  growers  whether  located  on  the  clayey 
soils  of  the  I^edmont  or  the  more  porous  types  of  liigh  mountain  sites. 
Stajnnan  Winesap. 

The  plantings  of  this  variety  have  been  very  limited  and  of  t«o  recent  dale  to  draw 
any  definite  conclusions  as  to  its  ultimate  value  for  these  regions.  It  is  generally  con- 
sidered one  of  tlie  more  promising  of  the  newer  sorts.  In  North  Carolina  at  3,000  feet 
elevation  it  is  considered  of  special  value,  and  at  one  point  extensive  plantings  at  it 
have  been  made.  While  in  some  seasons  it  does  not  color  as  highly  as  is  deajrable, 
this  defect  apparently  occurs  less  frequently  as  the  trees  get  older.  At  an  elevation  ol 
3,500  to  3,800  feet  in  North  Carolina  on  loose  mountain  loam  young  trees  have  produced 
exceptiou^ly  flne  specimens.  So  far  as  observed  it  is  also  promising  under  Piedmont 
conditions. 
Summer  Rambo. 

There  has  been  a  lack  of  syBtematic  study  ot  tliis  variety,  as  of  all  the  earlier  ripening 
sorts.     It  is  a  common  variety  in  some  sections  of  the  Piedmont  regions  and  gives 
general  aatisfactiou  for  its  season.     It  is  not  much  grown  in  the  mountains. 
Terry."    Synonym:  Terry  Winter, 

The  dissemination  of  the  Terry  apple  has  been  somewhat  general  through  the 
extreme  South,  but  in  very  limited  numbers.  The  tree  is  a  dender,  upright  grower 
and  very  productive,  the  fruit  inclined  to  be  uiidersized  on  this  account.  Nearly 
annual  crops  are  produced.  It  is  one  ot  the  few  late-keeping,  well-colored  winter 
sorts  of  high  dessert  quality  which  are  especially  adapted  to  southern  conditions. 

The  only  orchard  in  these  regions  in  which  trees  of  this  variety  have  been  located 
is  in  Ha1>er8ham  County,  northeastern  Georgia.  At  this  point  the  elevation  is  about 
]  ,400  feet  and  the  soil  a  reddish,  rather  sandy  loam  characteristic  of  this  region.  Under 
these  conditions,  with  good  culture  it  is  proving  ol  exceptional  merit  as  a  winter  sort. 
The  many  points  of  merit  which  it  possesses  make  it  one  of  the  most  promising  varieties 
for  the  southern  portions  of  these  regions. 
Tompkiiui  King.    Synonyms:  King,  King  of  Tompkine  County. 

It  is  Buflident  to  note  concerning  this  variety  that  it  follows  in  general  the  behavior 
of  the  other  northern  varieties  which  have  been  planted  in  the  South.  It  is  not  much 
grown,  however,  in  these  regions.    The  tree  is  short  lived  here,  as  in  the  North. 

«  For  a  more  complete  history  and  description,  see  Yearbook,  Department  of  Agri- 
culture, 1903,  p.  270. 
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la  the  upper  portion  oC  the  Blue  Ridge  r^un  at  au  elevation  of  1,500  feet  on  PoTl«rs 
clay  it  maturea  early  in  the  Eall,  poneaaing  no  particular  points  of  merit.  In  some  of 
the  orcharda  of  greatest  elevation  in  the  Blue  Ridge  it  more  nearly  reaches  the  charac- 
teriotics  of  northern  grown  specimens,  but  it  can  not  be  recommended  even  for  these 
locations. 
Virginia  Beau^." 

The  history  of  this  variety  dalea  back  nearly  a  century  to  its  origin  in  Carroli  County, 
Va.  Though  more  or  le«  disKminated  in  that  section  of  the  State  soon  after  the 
original  tree  began  to  bear,  it  does  not  appear  to  have  become  generally  known,  unless 
poesibly  in  a  few  particular  sections,  until  comparatively  recent  years.  This 
variety  has  been  planted  quite  extensively  in  some  sections  of  these  regions  during 
the  past  few  years.  The  tree  is  a  sturdy,  stocky  grower  with  bianchee  atandii^  out 
neu'ly  straight  from  the  main  axis  of  the  tree,  producing  a  rather  flat  head.  In  a  few 
instances  it  has  blighted  eomcwhat,  but  this  has  not  been  a  common  experience.  The 
fruit  is  large;  when  highly  colored  ncaily  a  solid  purplish  red;  flavor  mild,  subacid, 
ahnoet  sweet,  and  of  excellent  dessert  quality.  Its  season  isfall  to  midwinter,  as  influ- 
enced by  the  conditions  under  which  it  is  grown  and  kept.  It  is  fairly  productive, 
tlMU^  possibly  not  bearing  such  heavy  crops  as  some  sorts. 

This  variety  has  been  noted  as  giving  very  pleasing  results  on  Cecil  clay  and  Cecil 
sandy  loam  at  800  to  1,200  feet  elevation,  and  at  the  higher  elevationa  in  western 
North  Carolina  it  is  also  doing  well.    The  influence  of  elevation  does  not  appear  to  be 
as  marked  as  in  the  case  of  many  other  varieties  which  have  been  mentioned. 
Wealthy. 

This  variety  ie  rarely  found  in  these  regions  and  the  trees  are  of  too  recent  planting 
for  it  to  be  fully  tested  yet.  From  the  indications,  however,  it  appears  to  be  a  prom- 
ising variety  for  its  season.  Its  behavior  in  other  widely  separated  sections  indicates 
that  it  is  well  adapted  to  an  extensive  range  of  conditions.  It  is  attractive  in  appear- 
ance, of  good  dessert  quality,  suitable  for  either  home  use  or  market,  ripenit^  in  the 
central  Piedmont  region  of  Virginia  during  August. 
Willow.    Syaonymi  Willow  Ttdg. 

The  limited  range  of  conditions  under  which  this  variety  has  been  studied  renilera 
a  definite  Estimate  of  value  impossible.  It  has  been  loeated  in  a  small  number  of 
orchards,  of  which  the  following  represent  typical  conditions. 

At  one  point  in  Bedford  County,  Va.,  on  what  is  probably  Porters  sandy  loam  with 
east  to  southeast  exposure  and  1,200  to  1,500  feet  elevation,  this  is  considered  one  of 
the  most  satisfactory  varieties.  It  also  does  well  on  the  porous  mountain  soil  of 
North  Carolina  at  3,600  to  3,800  feet  altitude. 

Thia  is  one  of  the  four  or  five  great  commercial  varictipfi  of  the  Piedmont  region, 
and  as  a  "general>purpose  "  winter  apple  fur  the  Piedmont  conditiona  it  is  one  of  the 
most  uniformly  auccessful  and  satisfactory  sorts  grown  in  this  region.  ^Miat  the  Bald- 
win is  to  the  northern  applt^-growingaectlons,  thia  variety  is  to  this  rt^on.  In  habit  of 
growth  the  tree  ia  aomewhat  drooping  and  irregular,  hut  it  is  fairly  strong  and  vigorous, 
though  occasionally  severely  attacked  by  some  of  the  leaf-blight  fungi.  The  riHit 
syatem  is  inclined  to  be  rather  weak  and  shallow;  bence  the  trees  are  more  liable  to 
he  uprooted  during  storms  than  they  otberwisc  would  be,  but  in  orchards  that  arc 
fairly  well  protected  this  has  not  proved  an  especially  serious  matter.  The  trees  ofl*n 
begin  bearing  when  they  are  3  or  4  years  old  and  usually  produce  paying  crops  when 
6  to  B  yean  old.  While  not  producing  heavy  crops  every  year,  they  are  more  nearly 
annual  than  those  of  moat  varieties,  especially  when  the  trees  are  maintained  under 
good  cultural  conditions. 

"For  a  more  complete  history  and  description,  see  Yearbook,  Department  of  Agri- 
colture,  1905,  p.  495. 
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Reference  to  its  beh&vior  under  stated  conditions  will  indicate  in  some  d^ree  the 
rai^  of  adaptability  of  the  Winesap  in  these  regions.  At  800  to  1,000  feet  altitude  on 
Cecil  sandy  loam  in  the  upper  Piedmont  the  tendency  to  rot  and  drop  is  more  marked 
than  on  Cecil  clay  at  the  same  altitudes.  Thisis,  however,  one  of  tlie  most  aatis^tory 
winter  varieties  on  Cecil  sandy  loam  at  the  usual  altitudes  of  this  soil.  Cecil  clay 
and  PoTtciB  clay  at  elevations  of  1,000  to  1,200  feet  furnish  combinatioiiB  of  condittotia 
which  appear  to  be  quite  ideal  for  producing  this  variety  with  marked  success.  As 
a  rule,  orchards  thus  located  may  be  expected  to  be  more  regular  in  bearing  and  to 
produce  finer,  more  highly  colored  fruit  than  under  most  other  conditionB  afforded 
in  these  regions.  On  Porters  black  loam  and  the  other  loose  mountain  soils  at  eleva- 
tions exceeding  1,200  to  1,500  feet  it  is  susceptible  to  the  apple  scab  fungus,  and 
increasingly  so  at  higher  altitudes.  At  the  higher  elevations  it  is  also  usually  small 
and  poorly  flavored  and  frequently  posBeSBce  a  faded,  "  washed-out  "  color  which 
appears  to  be  peculiar  to  auch  conditiona,  with  a  tendency  to  stripe  instead  of  devel- 
oping a  solid  red  color.  Theee  tendencies  have  been  noted  in  a  lesser  degree  in  some 
of  the  "cove  orcharda"  at  elevations  of  less  than  1,200  feet,  where  Porters  black  Imud 
abounds,  but  they  are  much  lesa  ptonoimced  and  occur  with  less  uniformity  than  at 
the  higher  points.  On  the  other  hand,  extended  observatian  indicates  that  these 
cbaracteriatica  tend  to  disappear  on  red  cky  sails  until  elevationa  of  at  least  1,500 
feet  are  reached,  and  possibly  even  higher  altitudes.  The  effect  of  the  higher  eleva- 
tions, as  above  noted,  appears  to  diminish  toalaige  extent  in  the  rather  loose  clayey 
loam  of  the  Blue  Ridge  r^on  in  western  North  Carolina.  The  soil  in  question  is 
intermediate  in  physical  characters  between  Cecil  clay  of  the  lower  levels  and  Porters 
black  loam.  With  these  soil  conditions  at  elevations  of  from  2,500  to  2,800  feet,  the 
Winesap  is  considered  one  of  the  standard  commercial  winter  varieties.  It  is  said, 
however,  to  bear  more  abundantly  on  the  heavier  clay  soil  which  is  found  in  small 
areas  in  this  mountain  section  than  on  the  more  loamy  types.  The  conditiona  in  the 
northern  portion  of  the  Piedmont  n^on  seem  to  be  leas  uniformly  favorable  to  its 
highestdevelopmentthaninmostofthia  region,  the  fruit  developing  somecif  thechar- 
aeteristica  of  that  grown  at  the  hi^er  elevationa  farther  south.  In  connection  with 
thubehaviorof  this  variety  in  these  regions  itisof  interest  to  note  that  the  peculiarities 
which  it  develops  in  the  northern  portion  of  the  Piedmont  r<^on  and  at  high  eleva- 
tions farther  south  in  the  Blue  Ridge  are  similar  to  those  manifested  in  the  northern 
apple-growing  districts,  but  in  the  North  they  are  still  more  pronounced  than  they 
are  at  any  point  in  the  South. 

Summarizing  these  results,  it  is  apparent  that  the  conditions  in  the  northern  portion 
of  the  Piedmont  region  at  1,000  to  1,200  feet  elevation  do  notproduce  the  best  results, 
and  that  in  the  more  southern  counties  of  Vii^nia  which  have  been  referred  to  the 
conditions  produce  very  excellent  fruit,  but  less  satisfactory  results  are  secured  at 
points  having  elevations  which  much  exceed  that  of  the  Piedmont  region,  while  still 
farther  aouth  this  variety  can  be  grown  at  higher  attitudes  than  is  pomible  in  the 
northern  portion  of  the  Piedmont.  Ita  behavior  thus  indicates  in  an  interesting  way 
the  correaponding  relationship  between  altitude  and  latitude  in  their  influence  upon 
the  behavior  of  this  variety. 
Winter  Paradlae.     Synonym:  ParadiM  Winter  Sweel. 

There  are  few  sweet  apples  grown  in  these  regions,  and  of  the  nimibcr  thb  is  the 
most  common  one,  eapecially  in  the  older  orchards  of  the  Piedmont  section  of  Viif:inia. 
It  is  not  being  planted  much  at  the  present  time.  Its  season  is  fall  and  early  winter. 
By  careful  handling  it  can  be  kept  until  the  Christmas  holidays.  As  a  local  market 
variety  it  is  fairly  popular,  usually  bringing  as  high  prices  as  any  variety  of  its  season, 
and  frequently  more  than  moat  sorts.  The  fmit  is  more  or  lesa  subject  to  bitt«r-rot, 
the  loss  from  it  sometimes  representing  a  large  part  of  the  crop. 
13Q 


^dbyGoogle 


VARIETIES  OF  APPLES.  47 

f'rom  obeervations  made  thus  far  it  b  apparent  that  the  beat  reaulta  m&y  be  expected 
OD  PortetB  clay  at  elevatiooa  of  1,200  hi  1,500  feet  in  the  middle  sectiens  of  these  regions 
or  in  correeponding  locations  north  and  aouth.  Wherever  it  has  been  found  at  the 
hi^er  altitudes  in  Viiginia  on  the  looee  mountain  soils,  the  fruit  has  usually  been 
rather  small  in  size  and  of  poorer  dessert  quality  than  at  the  lower  points. 
Tfttea.    Synonyms;  YaU»  Winter,  Red  Warrior. 

The  Yates  is  a  variety  widely  distributed  over  much  of  the  Piedmont  region,  though 
seldom  grown  in  commercial  quantities  except  for  small  local  markets.  The  tree 
makes  a  healthy,  thrifty  growth,  bearing  regular  and  heavy  crops.  The  fruit  is  small 
in  size,  rather  unattractive  in  appearance,  and  not  of  high  dessert  quality,  but  even 
when  grown  in  the  extreme  southern  portion  of  these  regions  it  has  long-keeping 
qualities,  frequently  being  kept  until  spring  with  no  special  care,  and  then,  when 
there  is  little  competition  with  other  varieties,  it  18  Bold  in  local  markets  at  very 
profitable  prices.  For  general  market  purposes,  however,  its  small  size  makes  it 
undesirable. 

In  the  course  of  these  studies  this  variety  has  been  found  doing  especially  well  on 
Cecil  sandy  loam  in  Bedford  County,  Va.,  at  about  1,000  feet  elevation  and  in  north- 
east Geoigia  under  the  conditions  mentioned  under  Terry.    Its  productiveness  and 
long-keeping  qualities  in  these  sections  make  it  considerably  prized. 
Tellow  Ballflower.    Synonym:  Bellfiower. 

This  variety  has  been  found  in  several  orchards  under  quite  widely  different  con- 
ditions in  the  Virginia  section  of  these  regions,  including  both  lowland  and  mountain 
locations.  There  is  nothing  to  recommend  it  in  any  o(  these  situations  so  tar  as 
observed.  As  a  rule  it  is  unproductive,  and  the  fruit  which  reaches  maturity  is  rela- 
tively small  and  inferior  in  nearly  every  particular. 

Yellow  Newtown.    Synonyms:  AJiianarU  Pippin,  Newtown  Pippin,  New  York  Pip- 
pin, Vii-ffinia  Pippin. 

In  these  regions  the  synonym  first  mentioned  is  the  name  by  which  this  variety  is 
universally  known,  though  the  leading  varietal  name,  according  to  the  rules  of  the 
American  Fomological  Society,  is  as  indicated.  It  ia  one  of  the  few  prominent  com- 
mercial varieties  of  these  regions,  Winesap,  York  Imperial,  and  Ben  Davis  being  the 
others  of  most  importance.  It  is  grown  to  some  extent  the  entire  length  of  the  Blue 
Ridge  region,  but  more  extensively  in  Virginia  and  North  Carolina  than  at  points 
farther  south.  While  it  ranks  as  one  of  the  leading  commercial  sorts  of  these  regions 
and  doubtlem  beara  a  more  flattering  reputation  than  any  other  one,  there  are  com- 
paratively few  growers  who  consider  it  as  profitable  as  some  of  the  other  varieties, 
and  it  is  being  planted  extensively  at  present  only  in  a  tew  rather  restricted  aections. 
The  greatest  possibilities  of  the  variety  can  be  realized  only  when  it  is  grown  under 
the  best  cultural  conditions.  As  better  methods  of  orchard  management  are  adopted 
in  these  r^ons,  it  is  possible  that  it  will  increase  in  commercial  importance  in  the 
future  for  planting  in  locations  to  which  it  is  especially  adapted,  because  of  the  high 
favor  ia  which  the  fruit  is  regarded  both  for  export  and  domestic  markets  and  the 
relatively  high  prices  which  it  generally  brings. 

The  tree  makes  a  slow  growth  and  under  usual  methods  of  culture  in  these  regious 
is  late  in  coming  into  bearing.  It  seldom  produces  crops  that  are  of  commercial  value 
before  it  is  12  years  old,  and  in  the  experience  of  many  growere  not  until  it  is  IS  or  20 
yean  old.  It  is  unusual  for  the  trees  to  bear  any  fruit  of  commercial  consequence 
more  frequently  than  every  other  year,  and  many  orchards  do  not  produce  crops 
oftener  than  every  three  or  four  years,  and  even  less  often  in  numerous  cases.  The 
orchards  which  ore  given  the  best  cultivation  ore  as  a  rule  the  ones  which  bear  the 
most  regulaily  and  abundantly  and  are  relatively  the  most  profitable.  The  tree  is 
quite  subject  to  twig-blight  in  comparison  with  many  other  varieties,  and  bittor-rot 

135 

D.g.tizecbvGoOgle 


48  OBCBABD  FBUITS  IN  TIBOIHIA  AND  OTHEB  STATES. 

attacks  the  fniitT«ry  eeriouely  in  some  cftsee.  The  latter,  however,  yields  readily  to 
spraying,  and  hence  is  i^arded  with  lees  concern  Ihan  formerly. 

The  wide  distributioD  of  this  variety  has  made  possible  a.  more  extensive  study  of 
its  range  of  adaptability  in  these  regions  than  of  many  other  sorts.  The  results  of 
these  observations  are  summarized  as  follows: 

Successful  culture  of  this  variety  is  commonly  supposed  to  be  confined  to  the  black 
soil  (Porters  black  loam),  or  "pippin  soil"  as  it  is  often  called,  of  the  mounlain  sections 
of  the  States  included  in  this  discussion.  While  this  may  be  true  iii  a  general  way, 
it  is  evident  that  there  are  several  types  of  soil  on  which  it  is  reasonably  successful. 
All  the  types,  however,  possess  at  least  two  characlerislica  in  common,  namely,  a  high 
degree  of  fertility  and  a  comparatively  loose,  friable  texture.  The  subsoil  must  also 
be  comparatively  open  and  porous  and  the  location  such  that  perfect  atmospheric  and 
soil  drainage  are  insured.  All  things  considered,  as  above  indicated.  Porteis  black 
loam  doubtless  is  one  of  the  most  satisfactory  types  of  soil  for  this  variety,  since  it 
usually  possesses  the  qualifications  mentioned  above  in  the  highest  degree.  This 
apple  is  found  principally  in  the  mountains  at  various  altitudes  and  in  coves  where 
PorteTH  black  loam  abounds,  often  at  elevations  not  exceeding  the  general  level  of 
the  Piedmont.  Even  these  lower  paints,  where  the  drainage  is  good,  are  fav(ffable 
places  for  this  variety,  though  the  higher  altitudes  are  to  be  piefeired.  Most  excellent 
fruit  is  grown  also  on  Porleis  sandy  loam,  and  bo  far  as  the  data  at  hand  indicate  the 
orchards  on  this  type  are  equally  as  productive  as  those  on  Porters  black  loam, 
although  it  should  be  stated  that  Porters  sandy  loam  varies  greatly  in  fertility,  and 
this  fact  should  be  considered  in  selecting  sites  for  orchard  purposes. 

One  type  of  red  clay  soil  on  which  this  variety  succeeds  well  appeals  at  first  sight  to 
be  a  stiff,  compact  clay,  but  in  reality  it  is  friable  and  fairly  porous,  so  that  in  this 
particular,  as  in  the  other  points,  it  conforms  to  the  requirements  mentioned. 
This  type  is  found  in  some  parts  of  Nelson  County,  Va.,  and  is  considered  especially 
desirable  for  this  variety.  It  is  probably  a  modification  of  Cecil  clay,  but  possesses  s 
friability  and  looseness  of  texture  which  this  type  does  not  have.  The  most  desirable 
locatioDS  in  the  last-named  county  are  on  the  elopes  of  the  mountains  and  hills  with 
elevations  of  1,000  to  1.500  feet  or  more.  This  type  oFsoil  is  also  found  more  or  lea  in 
other  sections.  The  red  loam  of  northeastern  Geoigia  is  somewhat  similar,  but  it  con- 
tains less  clay,  poaaesses  a  more  friable  texture,  and  the  subsoil  is  more  porous.  In 
the  latter  section  only  young  trees  of  Yellow  Newtown  have  been  observed.  These 
have  borne  a  mediiun-sized  crop  of  fairly  high-grade  fruit,  but  premature  dropping 
was  indicated.     The  trees,  however,  were  in  a  u^lccted  condition. 

In  Rappahannock  County,  Va.,  one  type  of  soil  on  which  the  Yellow  Newtown  18 
commonly  grown  is  also  quite  like  the  Nelson  County  type.  The  behavior  of  the 
variety  in  this  section  does  not  differ  materially  from  that  farther  south,  but  it  is  con- 
sidered leseprofitable  than  some  other  kinds,  especially  York  Imperial,  and  it  is  seldom 
found  in  other  than  the  older  orchards. 

In  the  Piedmont  types  of  soil  throughout  the  regions  of  which  <"e<il  clay  and  Cecil 
sandy  loam  arc  the  most  common,  this  variety  is  nearly  a  complete  failure.  The  teb- 
tively  poor  atmospheric  drainage  of  the  region  and  iheclosotextureof  the  soil  probably 
account  for  the  lack  of  success  on  Cecil  clay,  while  Cecil  aandy  loam  is  lacking  also  in 
fertility.  Under  these  strictly  Piedmont  conditions  the  fruit  is  usually  small,  unat- 
tractive in  appearance,  frequently  drops  prematurely,  is  subject  to  disease,  especially 
to  the  fungi  causing  "cloudy''  fruit,  is  of  relatively  inferior  dessert  quality,  and  is 
lackii^  in  nearly  every  other  desirable  characteristic.  In  many  instances  the  trees 
on  the  heavier,  more  compact  soils  are  less  vigorous  and  the  foliage  lighter  colored 
than  on  soils  better  adapted  to  them.  In  the  mountain  orchards  in  North  Carolina 
having  the  highest  elevations  this  apple  is  les  mtisfactory  than  at  intermediate  points. 

13C 


^dbyGciogle 


VARIETIES  OP  APPLES.  49 

Tellow  Trutaparant. 

During  the  past  few  years  this  v&riety  hiia  become  quite  widely  distributed  in  tbe 
Piedmont  region,  bnt  it  has  eeldom  been  planted  in  the  mountsini.  The  individual 
plsntingB  consist  of  only  a  few  trees  each.  The  troe  is  not  as  a  lule  a  strong  grower, 
noF  is  it  considered  a  long-lived  tree  in  other  sectionH  where  it  has  been  grown  exten- 
nvely,  althoi^h  aude  from  its  Bueceptibility  to  twig-blight,  which  in  some  caae«  is 
severe,  it  isDOt  subject  to  any  spevialdieeoee.  Aaarule,  however,  in  these  regions  blight 
bae  not  been  a  serious  matter.  On  account  of  the  rather  small  size  attained  by  the 
tree,  closer  planting  is  possible  than  in  the  case  of  most  other  sorts.  Few  varieties 
begin  to  bear  as  young  as  this  one  does.  Fairly  regular  and  abundant  crops  may  be 
expected  under  good  cultural  conditions.  Its  season  of  ripening  is  in  advance  of  Early 
Harvest,  which  is  the  early  variety  most  often  found  in  the  older  orchards. 

Observations  in  these  regions  have  been  confined  to  comparatively  young  trees, 
but  thus  far  as  an  early  ripening  sort  the  Yellow  Tiansparent  is  giving  a  high  d^iee 
of  BBtisfaction  wherever  it  has  been  tried.  This  applies  to  nearly  the  entire  range 
of  conditions  existing  in  the  Piedmont  region  and  to  at  least  one  of  the  most  elevated 
localities  in  western  North  Carolina. 
Tork  Imperial.     Synonym:  Johmon't  Fine  Winter. 

The  distribution  of  this  variety  has  been  quite  general  in  the  Virginia  and  North 
Carolina  sections  of  these  regions,  where  it  rates  as  one  of  the  most  important  market 
sorts.  The  tree  is  desiisble  as  to  habit  of  growth,  being  fairly  vigorous  and  healthy 
aside  from  its  susceptibility  to  "twig  blight,"  which  occasionally  is  rather  severe. 
It  h^ns  bearing  comparatively  young,  frequently  producing  crops  of  considerable 
value  at  6  or  7  years  of  age. 

The  data  at  hand  are  somewhat  conflicting  concerning  the  relationship  between 
the  behavior  of  this  variety  and  the  conditions  under  which  it  is  grown;  hence  only 
generalizations  can  lie  indicated  at  present.  It  appears  to  be  lees  influenced  by  soil 
conditions  than  by  elevation.  In  the  Piedmont  orchards  having  lees  than  1,000  to 
1,200  feet  elevation  serious  rotting  and  premature  dropping  are  apt  to  occur,  and 
while  frequent  exceptions  to  this  have  been  observed  it  is  sufficiently  constant  to 
suggest  that  extensive  plantings  of  it  in  this  region  should  be  made  cautiously,  if  at 
aH,  except  in  the  northern  portion,  where  it  appeals  to  be  more  neurly  free  from 
serious  foults  than  almost  any  other  commercial  variety  that  is  being  grown  and  is  con- 
sidered one  of  the  most  profitable  sorts.  This  applies  specifically  to  locations  in 
Bappahannock  County  in  close  proximity  to  the  mountains.  In  the  Blue  Ridge 
region  above  an  elevation  of  1,200  to  1,500  feet  premature  dropping  is  generally  less 
severe  than  it  is  at  lower  points.  Especially  satisfactory  results  have  usually  been 
obtained  on  Porters  clay  at  theee  middle  elevations,  where  very  heavy  crops  are 
expected,  at  least  in  alternate  years.  If  heavy  dropping  occurs  in  such  cases,  a 
sufficient  quantity  of  fruit  usually  remains  to  result  in  a  heavy  crop.  At  the  higher 
altitudes  this  is  considered  a  valuable  variety,  eepecially  in  North  Carolina,  where 
it  has  grown  at  2,500  to  3,500  feet  altitude. 

It  is  frequently  found  advisable  to  harvest  the  crop  of  this  variety  somewhat  earlier 
than  that  of  most  of  the  other  commercial  sorts  on  account  of  its  tendency  to  drop, 
but  this  is  not  necessarily  an  objection  in  large  orchards,  where  the  harvesting  must 
extend  over  a  considerable  period  of  time. 

The  contrast  between  this  variety  and  Winesap  in  the  maimer  in  which  they 
respond  to  the  infiuence  of  elevation  is  of  interest.  The  elevation  at  which  the 
Winesap  begins  to  deteriorate  and  above  which  it  becomes  more  inferior  as  the  eleva- 
tion increases  appears  to  be  about  the  point  below  which  York  Imperial  is  inclined 
to  manifest  certain  faults  which  tend  to  dis^tpear  at  higher  altitudes. 
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PBABS. 

Fear  culture  is  not  a  ooinmercial  industry  in  any  portion  of  the 
Piedmont  or  Blue  Ridge  regions.  There  are  a  few  orchards  of  con- 
siderable size  at  widely  separated  points,  but  the  aggregate  of  the 
fruit  produced  is  relatively  small  and  of  little  consequence  con- 
sidered from  the  standpoint  of  supplying  any  extensive  market 
denuuifls.  Only  a  small  number  of  the  more  common  varieties  are 
being  cultivated.    Brief  mention  of  the  most  important  ones  follows. 

VARIETIES. 

AngouiXvaM.    Synonym:  Duchette  de  AngovJtme. 

Trees  10  or  12  yean  old  of  this  variety  are  giving  promMng  resulte  in  Bedford 
County,  Va.,  where  they  are  growing  on  Porteis  clay  at  1,500  feet  elevation.    Uar- 
veeting  usually  occurs  from  the  first  to  the  middle  of  September. 
Burtlett. 

This  variety  occurs  occasioiiaUy  in  the  Piedmont  region  of  Virginia,  but  only  very 
rarely  in  any  other  gection  of  the  territory  under  consideration.  It  has  been  observed 
at  but  one  point  in  the  Blue  Ridge.  The  chief  difficulty  with  this  variety  is  the 
susceptibility  (d  the  liee  to  blight.  This  disease  is  frequently  very  severe  at  the 
points  where  tlie  nuiety  has  been  observed.  The  fruit  grown  in  these  regions  ripens 
from  the  middle  ol  August  to  the  middle  of  September,  as  influenced  primarily  by 
the  elevation  at  which  it  is  produced. 

Excellent  fruit  is  grown  where  the  trees  remain  in  good  condition  in  the  Piedmont 
r^on  of  Virginia.  It  has  been. located  in  one  mountain  orchard  in  North  Carolina 
at  an  elevation  of  3,500  feet  or  more  on  a  friable  loam,  where  it  is  evidently  fairly 
satisfoctory.  The  only  other  point  in  the  latter  State  from  which  this  variety  has 
been  reported  is  in  the  Piedmont  region  witli  an  elevation  of  about  1,100  feet.  Here 
the  blight  has  been  so  sevece  that  Uifi  variety  has  been  practically  discarded. 
Olapp  Favozitv. 

Notes  relating  to  Angouleme  ^>ply  also  to  this  variety,  except  that  it  is  eadier 
and  the  tree  is  very  subject  to  bligfat. 
Ouber. 

This  variety  has  been  observed  only  on  Cecil  sandy  loom  at  about  1,000  feet  alti- 
tude in  Virginia.  It  appears  to  be  well  adapted  to  these  conditions,  inducing 
excellent  crops  of  fruit  for  the  variety.  Harvesting  occurs  from  the  middle  of  Sep- 
tember te  early  October.  The  bee  apparently  is  not  particularly  subject  to  bli^t 
Kieffar. 

There  are  but  a  small  number  of  large  commercial  plantings  of  this  variety,  but  it 
is  genenlly  distributed  in  small  lots  throughout  the  Piedmont  r^on.  However,  it 
is  the  only  variety  in  these  regions  that  is  grown  to  any  extent  for  market  purposee. 
It  has  Dot  been  commonly  planted  in  the  mountains.  The  tree  grows  well  and  bean 
abundantly  on  all  the  Piedmont  soils;  the  fruit  develops  satisfactorily,  and  where 
well  cared  for  and  properly  handled  it  develops  a  higher  dessert  quality  than  it  does 
under  many  conditions,  especially  at  northern  latitudee.  This  applies  eepecially  to 
points  in  the  southern  portion  of  the  Piedmont.  The  orchards  in  North  Catoliua 
having  altitudes  of  3,500  feet  or  more  are  evidently  above  the  range  of  its  satisfaclMy 
development.  While  the  treee  make  a  good  growth  at  these  elevations  and  bear 
heavy  crops,  the  fruit  assumee  the  characteristics  of  northem^rown  specimens. 
The  texture  of  the  fruit  at  these  high  points  is  hard  and  woody,  the  color  lees  attractive. 
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the  flavor  pocmr.  Mid  the  size  amalleT  than  when  grown  under  the  Piedmont  condi- 
tiona.    The  last  of  September  to  early  October  is  the  harvest  period,  the  exact  time 
being  governed  by  the  conditionB  under  which  it  is  grown. 
Le  Cont«. 

('onditions  which  are  favorable  for  the  KieSer  and  the  Garber  have  generally 
proved  well  suited  to  thia  variety.  It  is  also  growing  on  the  deep  red  loam  of  north- 
eaatem  Geoigia  at  an  alUtude  of  1,500  to  1,700  feet.  The  fruit  develops  well  here, 
but  the  trees  have  sometimes  blighted  considerably,  though  appareutly  no  more 
subject  to  blight  than  under  other  conditions  of  soil  and  elevation.  Sometimes  at 
the  more  southern  points  harvestingis  b^uu  the  last  of  July,  but  usually  August  to 
early  September  covera  the  period, 
asekvl. 

A  small  number  of  fruit  growen  in  the  northern  portion  uf  the  Piedmont  have 
mentioned  this  variety,  but  its  diatribution  iu  this  region  is  very  limited.  It  is  said 
to  give  good  results  on  Cecil  sandy  loam  and  on  the  lower  mountain  elopes  where  the 
soil  approaches  Porters  sandy  loam  in  texture.  It  has  l>een  reported  fovorably  from 
western  North  Carolina  at  3,500  to  3,S00  feet  elevation;  also  at  1,100  feet  it  is  sud  to 
give  satisbctory  results.  In  the  Vi^nia  portion  of  the  Piedmont  region  it  is  usually 
picked  the  last  of  August  to  the  middle  of  September.  The  tree  appears  to  be  tees 
subject  to  bli^t  than  many  varieties  are. 


Of  the  orchard  fruits  which  are  being  grown  in  the  Piedmont  and 
Blue  Ridge  regions,  the  peach  is  next  to  the  apple  in  uonunercial 
importance,  though  in  comparison  with  the  latter  tlie  industry  is  small 
except  in  a  few  localities.  There  is  but  a  small  number  of  orchards 
at  high  elevations,  the  most  of  them  being  at  the  Piedmont  altitudes 
or  along  the  foothills  and  lower  slopes  of  the  mountain  sides. 

The  commercial  development  of  the  peach  industry  has  been  more 
or  less  centralized  in  certain  localities.  While  individual  orchards  are 
scattered  throughout  the  regions  in  question,  the  aggregate  product 
of  which  is  considerable,  they  have  no  appreciable  influence  upon  the 
general  market,  since  their  output  is  practically  all  required  to  supply 
the  local  demand.  Of  the  more  important  commercial  centers,  Albc- 
msrle  County,  Va.,  has  become  somewhat  conspicuous  during  the 
past  fifteen  years  or  so,  because  of  the  late  peaches  which  are  pro- 
duced along  the  lower  slopes  of  the  Blue  Ridge.  There  are  also 
orchards  of  commercial  importance  in  Amherst  and  Bedford  coun- 
ties, as  well  as  at  other  points  in  this  State,  but  they  are  considerably 
isolated  in  their  location  with  reference  to  one  another  and,  as  above 
stated,  supply,  mostly,  only  local  needs.  The  same  thing  is  true  in 
the  correspondiog  sections  of  North  Carolina  and  South  Carolina. 

Northern  Georgia  is  relatively  the  most  important  portion  of  these 
regions  as  a  peach-^t>wing  section.  The  orchards  are  still  young, 
but  many  of  them  are  extensive,  and  the  product  of  the  region  is  a 
rect^nized  factor  in  the  peach  market. 
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The  varieties  that  are  commonly  grown  have  not  been  studied  in 
relation  to  their  adaptability  to  the  conditions  as  critically  as  is  desir- 
able, since  personal  inspection  during  the  ripening  period  has  been 
impracticable  in  most  cases,  and  hence  the  verification  of  the  identity 
of  but  few  of  the  varieties  has  been  possible.  The  notes  relating  to 
the  behavior  of  the  several  varieties  referred  to  are  based  on  the  expe- 
rience and  opinions  of  the  growers,  not  on  personal  observation,  except 
in  a  few  instances. 

Some  reference  is  made  under  nearly  every  variety  to  its  time  of 
ripening  in  some  particular  section.  While  the  dates  mentioned 
indicate  as  nearly  as  possible  average  periods  of  ripening,  attention 
should  be  called  to  the  fact  that  there  is  frequently  considerable 
difference  from  year  to  year.  Hence,  the  dates  given  should  be  in- 
terpreted as  coming  within  the  probable  range  of  the  ripening  period, 
the  exact  date  being  subject  to  the  influence  of  varying  climatic  and 
other  conditions. 


Albri^t.    Sj^onym:  AUmght't  WitUtr. 

This  variety  ia  grown  in  these  re^nB  only  to  a  very  limited  extent  and  occuio  at 
but  a  few  points.  Ite  late  season  of  ripening  ie  the  one  point  which  (sUb  for  special 
mention.  In  some  aeasans  it  is  marketed  as  late  ae  November  from  here.  It  seems 
to  be  quite  susceptible  to  injury  from  low  degrees  of  tempemture  while  in  bud,  but 
the  bloeeoina  are  said  to  endure  cold  to  an  unusual  degree. 

At  1,000  to  1,500  feet  elevation  on  Porterssandon  the  lower  slopes  of  the  Blue  Ridge 
and  its  spurs,  the  Albright  is  somewhat  prized  by  some  of  the  growers,  particularly 
in  Albemarle  County,  Va.,  wbcro  very  profitable  returns  in  some  Be«aDnBare  reported. 
It  also  docs  fairiy  well  at  1,000  feet  elevation  in  the  Piedmont  region  of  South  Caro- 
lina, but  the  fruit  is  more  susceptible  to  disease,  especially  scab  or  brown-flpot,  than 
on  the  elopes  of  the  mountains.  Its  season  of  ripening  is  probably  too  late  to  permit 
of  its  reaching  perfect  maturity  on  the  heavier  clay  soils  of  a  large  portion  irf  tUe  Pied- 
mont region.  When  the  fruit  fails  to  mature  in  theee  regions  because  of  the  rolative 
shortness  of  the  season,  it  does  not  attain  a  deeirable  size  as  a  rule  and  a  great  amount 
of  fuzz  develops  on  the  skin,  making  it  very  imattractive  in  appearance. 
Alexander. 

Many  orchards  and  small  plantations  in  widely  separated  sections  of  these  regions 
contain  a  small  number  uf  trees  of  this  variety.  Its  principal  value  is  its  eariinees. 
However,  it  is  not  of  great  importance  commercially  here,  unless  it  be  for  the  small 
grower  who  supplies  a  local  market.  In  these  rc^ns  it  is  e«eentially  a  June  peach. 
At  some  of  the  earliest  points  picking  Ix^ne  the  last  of  May,  sometimee  as  early  aa 
the  18th  or  20th,  extcndingloearly  July  in  the  more  northern  locations  or  at  the  higher 
elevations  south,  as,  for  instance,  in  Buncombe  County,  N,  C,  at  2,600  feet  altitude- 

The  behavior  of  the  Alexander  peach  under  theae  conditions  is  suggested  by  the 
following:  On  the  lighter  soils,  euch  as  Cecil  sandy  loam  or  Porters  sand  of  the  northern 
portion  of  the  Piedmont  region,  it  does  fairly  well,  but  is  not  especially  prised.  It 
has  also  been  reported  on  Cecil  clay,  which  appears  to  be  a  reasonably  satisfactory 
type  on  which  to  grow  it  in  these  regions  in  meet  instances.  1h6  decay  »rf  the  fruit 
and  its  irrtsular  ripening,  one  side  maturing  before  the  other,  are  common  faults. 
The  same  characteristics  are  also  developed  in  western  North  Carolina  at  2,000  feet 
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elevation  on  sandy  loom.    The  conditions  which  appear  to  have  givtSi  the  moet  uni- 
fonn  succees  are  Forteie  black  loam  at  about  2,000  feet  altitude  in  Amherst  County, 
Va.    Here  the  fniit  ie  usually  but  little  inclined  to  decay. 
.   Awnden,    Synonym:  Amiden't  June. 

Occasionally  this  variety  is  found  in  both  the  Piedmont  and  Blue  Ridge  orchards, 
but  it  is  relatively  unimportant.  Like  many  early  varieties,  it  is  likely  to  tot  very 
badly  except  under  the  most  favorable  conditions.  It  manifests  this  tendency  to 
decay  in  western  North  Carolina  even  at  2,000  feet  elevation  on  soil  similar  to  Cecil 
aandy  loam,  but  under  these  same  eonditione  it  is  said  to  withstand  relatively  low 
dvgnm  of  temperature  in  bud  and  set  fruit  at  timea  when  most  other  varieties  are 
killed.  In  Amherst  County,  Va.,  on  Porters  black  loam  at  2,000  to  2,500  feet  altitude, 
it  is  said  to  be  usually  very  fine.  It  rotted  at  this  point  during  the  seasoD  of  1903  for 
the  first  time,  due  probably  to  the  unfavorable  climatic  conditions  which  prevailed. 
In  the  central  Piedmont  sections  maturity  is  reached  about  the  middle  of  June. 
Arkansas  TraT«ler. 

This  variety  has  been  referred  to  by  only  one  grower,  who  is  located  in  Albemarle 
County,  Va.  On  Porters  sand  at  1,000  to  1,100  feet  altitude  with  south  to  southeast 
exposure  it  is  considered  one  of  the  most  desirable  of  the  early  sorts,  ripening  here 
the  last  of  June.  Under  these  conditions  it  does  better  than  on  Cecil  clay  at  1,000 
feet  elevation;  it  also  develops  a  better  color  on  the  lighter  soil.  This  comparison 
is  made  by  the  one  grower  who  has  it  under  the  two  sets  of  conditions  mentioned,  the 
locations  being  in  close  proximity  to  each  other. 
Baatrioe. 

On  Cecil  sandy  loam  at  1,000  feet  altitude  in  Bedford  County,  Va.,  this  variety  does 
not  prove  to  be  of  any  particular  value.  The  fruit  ripens  on  one  side  and  becomes 
soft  before  the  other  side  is  ripe.  As  reported  from  western  North  Carolina  on  similar 
soil  at  2,000  feet  altitude  it  is  considered  a  standard  variety.  As  implied  elsewhere, 
such  conflicting  rssulta  as  the  above  should  receive  further  investigation,  particularly 
with  regard  to  the  identity  of  the  variety  in  the  different  locations  mentioned. 
B«ll«.     Synonym:  BelU  o/Oeorgia. 

Reference  to  this  variety  has  been  made  by  growers  in  only  the  southern  portion  of 
the  Piedmont  region,  where  in  the  deep  red  loams  or  clay  loams  it  is  recognized  as 
one  of  the  leading  varietiee.    Its  season  in  northern  Georgia  is  early  July  to  the  middle 
of  the  month. 
Bi^«ii.    Synonyms:  Comet,  Bilyeu'»  Comet,  Bilyeu't  October,  BUyeu't  Late. 

In  Albemarle  County, Va.,  where  peach  culture  has  been  developed  to  aconaiderable 
extent,  this  is  the  most  important  variety  being  grown.  It  is  the  latest  sort  to  ripen  of 
those  which  are  being  extensively  cultivated,  coming  into  the  market  the  last  of 
September  and  frequently  extending  nearly  to  the  end  of  October,  when  the  supply 
of  peaches  is  light.  At  this  season,  good  prices  usually  prevtul  and  it  is  considered  a 
profitable  sort.  At  the  present  time  it  is  grown  but  little  in  the  Piedmont  and  moun- 
tain regions,  except  in  the  county  named  and  in  a  few  orchards  in  Amherst  County,  Va. 

The  Bilyeu  is  more  sensitive  to  the  influence  of  conditions  under  which  it  grows 
than  most  varieties  are.  The  highest  degree  of  perfection  in  these  r«^ons  is  reached 
on  the  lower  slopes  of  the  mountains,  somewhat  elevated  above  the  general  level  of 
the  Piedmont,  where  perfect  atmospheric  and  soil  drainage  are  insured.  Excellent 
reeults  are  obtained  on  Porters  sand  where  properly  located,  but  Porters  black  loam 
and  nearlyall  the  loose,  friable  mountain  typeaof  soil  arewell  suited  to  it.  On  Tobacco 
Row  Mountain  in  Amherst  County,  Porters  black  loam,  with  an  elevation  of  2,000  to 
2,500  feet,  it  devebpa  very  finely,  and  is  considered  one  of  the  most  satisfactory  of  all 
the  varieties  grown  in  this  sectbn.  Under  these  conditions  the  fruit  develops  to  a 
large  size  and  colors  very  beautifully.    On  the  heavier  clay  soils  the  behavior  is  entirdy 
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differont.    The  fruit  is  subject  to  aeveial  fungous  diaeamB  and  does  not  develop 
properly,  being  small  and  inferior  in  every  way  to  that  from  the  higher  Altitudes. 

In  western  North  Curotiiia  on  Boil  aimilu  to  Cecil  eondy  loam,  with  2.000  feet  eleva- 
tion, very  pleasing  resulte  are  also  reported.  But  at  the  lower  levels  toward  the  south- 
ern extremity  of  the  Piedmont  region,  the  experience  of  the  growen  is  nmilar  to  that 
of  the  growers  in  the  upper  Piedmont  and  indicates  that  this  variety  is  not  well  adapted 
to  this  section.  The  fruit  doee  not  develop  to  a  satisfactory  nze  and  in  appearance  is 
similar  to  that  grown  farther  north  on  the  heavier  soils  at  similar  distances  from  the 
mountains. 
Biahop.    Synonym:  Bithop't  Early. 

The  only  location  from  which  this  variety  has  been  reported  is  in  Bedford  County, 
Va.,  on  a  red  clay  soil  similar  to,  if  not  identical  with,  Porters  clay,  at  an  elevation  of 
about  1,200  feet.  It  is  claimed  to  be  satisfactory.  The  good  reputation  which  it  has 
made  at  corresponding  elevations  in  the  Allegheny  Mountaioe  on  a  red  shale  soil, 
together  with  its  behavior  as  above  mentioned,  indicates  a  considetable  nnge  in  its 
adaptability  to  soil  conditions.  In  the  central  Piedmont  region  ripening  would  prob- 
ably occur  from  the  middle  to  the  last  of  July. 


This  is  one  of  the  more  recent  iutioductionB  which  is  promising  in  many  locations. 
In  the  friable  red  clay  loam  and  sandy  loam  of  northeastern  Georgia  and  weetem  South 
Carolina,  with  elevations  ranging  from  1,000  to  1,700  feet,  this  is  considered  one  of  the 
moat  important  varieties.  In  Albemarle  County,  Va.,  under  conditions  favoiable  lo 
Bilyeu,  it  is  very  fine,  but  in  this  same  locality  on  Cecil  clay  at  900  feet  elevation  it  is 
said  to  Tot  badly  and  to  advance  rapidly  from  a  condition  which  is  too  inunatar«  for 
picking  to  one  which  ia  too  soft  for  shipping.  In  the  above-mentioned  county,  at  900 
feet  elevation,  iu  seaBon  extends  from  July  15  to  July  26.  In  central  Gec»gift  it  is 
nearly  a  month  earlier. 
Gh&mplon. 

Only  a  small  number  of  growers  in  these  regions  have  had  experience  with  this 
variety,  but  two  having  mentioned  it.  These  have  trees  located  on  PcHteis  sand  at 
about  1,200  feet  elevation  in  Albemarle  County.  Va.,  and  Cecil  Bandy  loam  at  1,000 
feet  in  Bedford  County.  In  each  case  the  results  indicate  that  the  Champion  has  con- 
siderable merit  for  these  conditions.  It  is  reported  to  endure  severe  climatic  condi- 
tions in  a  sufficient  degree  to  produce  good  crops  of  fruit  when  meet  other  varieties 
have  failed  to  do  so  under  the  same  conditions.  In  the  central  Piedmont  sections 
ripening  would  probably  occur  from  the  last  of  July  to  early  August. 
Chinese  CUng. 

The  distribution  of  thoChineee  Cling  is  more  general  than  most  varietiea.  Asamte 
it  is  proving  fairly  well  adapted  to  the  conditions  prevailing  in  the  I^edmont  region 
and  on  the  lower  slopeH  of  the  mountains.  In  Albemarle  County,  Va.,  however,  the 
difference  in  its  behavior  on  the  lowland  and  on  the  mountain  slopes  in  as  marked  as 
with  Carman.  In  the  former  location  this  variety  is  said  to  decay  seriously,  while  on 
the  mountain  slopes  only  a  short  distance  from  the  Piedmont  orchard  in  which  serious 
decaying  occurs  it  is  giving  good  results  and  is  considered  a  standard  sort.  Cecil 
sandy  loam  at  1.000  feet  altitude,  a  similar  type  at  2,000  feet  in  North  Carolina,  and  a 
friable  red  clay  loam  in  northeast  Georgia  having  about  1,500  feet  elevation  are  other 
combinatioits  of  conditions  to  which  it  sRems  well  adapted.  On  a  clay  loam  at  1,000 
feet  elevation  in  South  Carolina,  it  is  inclined  to  decay  badly.  In  the  Piedmont 
r^on  ripening  occurs  from  the  last  of  July  to  the  middle  of  August,  the  axact  time 
depending  upon  elevation  and  other  conditions. 
Connett.    Synonyms:  Southern  Early,  CamuWi  Southern  Early. 

Few  of  the  growers  have  had  experience  with  this  variety.    It  has  been  reported, 
however,  as  doing  exceptionally  well  under  three  diveree  combinations  of  conditions. 
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Two  of  these  locations  are  in  ViiKuiis,  one  of  which  ia  in  Ambent  County  on  Fort«n 
bkck  loam  at  2,000  feet  altitude,  the  other  in  Bedford  Countyon  Porters  clay  at  1,200 
to  1,300  feet.  The  third  is  in  South  Carolina  at  1,000  feet  altitude,  on  a  soil  similar  to 
Cecilclay,  but  which  contains  moresand  than  this  type  does.  A  wide  range  of  adapta- 
bility is  thueindicated.  Id  the  latl«r  location  its  season  is  early  July,  but  later  fajther 
north  or  at  greater  elevations. 
Croaby. 

Occasionally  this  variety  has  been  mentioned  in  Vi^inia,  and  usually  with  com- 
mendation. Id  Albemarle  County  on  Rniers  clay  giadii^  into  Porters  sand,  at  1,100 
to  1,200  feet  elevation,  the  Crosby  bears  abundantly  and  the  fruit  develops  to  a  good 
size  for  the  variety,  but  at  1,500  feet  or  more  the  fruit  is  frequently  too  small  and  the 
skin  covered  with  a  fuEZ  too  dense  to  be  deeiiable.  Cecil  clay  at  1,000  feet  in  Bedford 
County  also  appears  to  be  well  suited  to  this  variety.  Ripening  occuib  tLe  last  of 
.  August  in  the  middle  Piedmont  sections.  The  buds  are  considered  very  hardy  with 
reference  to  low  temperatures. 
Earfy  Crawford. 

This  has  long  been  a  standard  variety  of  wide  distribution  and  it  does  fairly  well  in 
the  Piedmont  region  wherever  it  has  been  grown.  At  high  elevations  in  North  Carolina 
it  issaid  to  be  rather  tender  in  bud,  but  when  iteecapee  injury  it  develops  in  a  satia- 
factory  manner,  especially  on  the  friable  loam,  which  is  characteriBtic  of  certain  por- 
tions of  the  higher  altitudes.  It  is  reported  to  be  eepecially  fine  at  some  points  in  the 
"thermal  belt."  It  ia  also  grown  with  a  fair  degree  of  succe«  on  Cecil  sandy  loam  at 
1,000  feet  altitude,  on  Cecil  clay,  and  on  various  other  types  common  to  the  Piedmont 
region.  As  nearly  as  can  be  determined,  however,  from  the  experiences  of  the  growers, 
it  possenea  no  merits  which  render  it  of  preeminent  value  under  most  conditions  in 
this  section.  Its  season  is  early  August  in  Bedford  County,  Va.  It  has  proved  unde- 
sirable aa  a  "mountain  peach"  in  certain  other  sections  of  the  country. 
Saten.     Synonym^  Ealon'i  Oolden  Cling. 

This  variety  is  known  to  only  a  very  small  number  of  growers.  It  is  apparently  of 
little  value  here.  At  widely  separated  points  on  Cecil  sandy  loam  or  eoil  similar  to 
thiatypeandat  elevations  of  about  1,000  feet  it  grows  well,  ripening  about  the  middle 
of  September.  On  a  soil  of  similar  character,  at  2,000  feet,  the  tree  is  reported  to  be 
unhealthy  and  the  fruit  is  said  to  be  "  knotty. "  It  is  also  unsatisfactory  on  Porters 
clay  at  1,300  feet  in  Bedf(»d  County,  Va. 
mberta. 

This  variety  holds  a  unique  place  in  the  development  of  the  peach-growing  interests 
of  the  country.  Uore  than  any  other,  it  has  entered  inte  the  wide  extension  of  peach 
culture  which  has  taken  place  during  the  post  few  years. 

The  Blbetta  is  more  widely  distributed  and  extensively  grown  in  these  regions  than 
any  other  sort.  Under  nearly  all  the  combinations  of  soil,  elevation,  and  other  influ- 
encing factors  which  these  r^ons  present,  it  isgenerally  successful.  Doubtless,  there 
are  conditions  more  favorable  to  a  high  degree  of  success  than  others,  but  as  no  per- 
sonal examination  of  the  fruit  has  been  possible,  only  its  general  behavior  can  be 
slated.  Occasionally  there  has  been  some  complaint  of  decay,  but  such  reports  are 
unusual  and  doubtless  due  to  local  causes  unless  attributable  to  some  widespread  cli- 
matic conditions  which  are  unfavorable.  Some  seasons  the  fruit  rots  badly  on  young 
trees  which  are  growing  rapidly,  when  under  similar  conditions  the  fruit  on  older  trees 
does  not  manifest  this  weakness,  but  this  is  quite  generally  true  of  most,  if  not  of  all, 
varieties.  Porters  aand,  Cecil  sandy  loam,  Cecil  clay,  and  Vixleta  clay  at  the  usual 
elevations  of  theae  types,  the  sandy  loams  of  western  North  Carolina  at  2,000  feet,  the 
red  loams  and  red  clay  loams  Ttt  western  South  Carolina  and  northeastern  Geoigia,  and 
Porters  black  loam  with  some  modifications  of  this  type  at  elevations  reaching  nearly 
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2,000  feet  are  all  conditions  under  which  this  variety  is  said  to  be  satiefactory  with 
uaual  conditions  of  climate  and  other  incidental  factors. 

One  of  the  most  important  points  to  consider  in  connection  with  extensive  plantings 
of  this  variety  in  any  section  is  its  season  of  ripening.  On  account  of  its  wide  rai^  of 
adaptability  the  "  Elberta  season  "  in  the  market  extends  over  a  long  period  of  time. 
The  earliest  shipments  at  the  present  time  in  large  quantities  to  northern  markets  are 
made  from  northeastern  Texas  and  central  Georgia  and  liegin  usually  early  in  July. 
About  the  time  the  heavy  shipments  are  over  from  these  Rectiuns  the  fruit  is  be^nning 
to  ripen  in  northern  Georgia,  In  the  northern  .portion  of  the  Piedmont,  the  season 
extends  well  into  August.  In  the  Ozark  region  of  Missouri  and  Arkansas  its  usual 
season  of  ripening  is  from  the  latter  part  of  July  to  the  middle  of  August,  though  not 
much  oE  the  fruit  from  this  section  reaches  the  eastern  markets,  where  the  southern  crop 
is  mostly  marketed,  but  by  this  period  in  the  season  varieties  of  better  dessert  quality 
from  other  eastern  sections  are  filling  the  markets.  Hence  the  profitable  production 
of  this  variety  in  a  particular  section  is  fully  as  much  dependent  upon  its  period  of  rip- 
ening in  that  section  as  upon  its  adaptability  to  the  conditions.  While  this  is  also 
true  in  a  measure  of  all  varieties,  it  applies  esperially  to  this  one  on  account  of  itf 
extensive  production  at  many  widely  separated  points. 
Qeor^  IV. 

If  the  identity  is  correct,  this  variety  is  of  special  value  for  Cecil  sandy  loam  at  1,000 
feet  elevation  in  the  region  of  Bedford  Coanty,  Va.    It  has  been  referred  to  by  a  single 
grower  at  this  point,  who  reports  it,  growing  under  theee  conditions,  as  unusually  satis- 
factory for  local  markets. 
Otobe. 

A  single  report  from  weetem  North  Carolina  indicates  that  the  variety  grown  under 
this  name  (which  is  assumed  to  be  correct)  is  well  adapted  to  the  conditions  under 
which  it  is  being  grown.  These  are  an  elevation  of  1.500  to  1,700  feet,  a  red  clay  loam 
containing  more  or  less  gravel,  sand,  and  fine  particles  of  mica,  and  an  eastern  slope. 
The  tree  is  said  t«  be  very  prolific  and  the  fruit  to  develop  finely.  The  location  is  in 
the  "  thermal  belt. "  Ripening  occurs  here  during  August.  As  a  rule  the  Globe  is 
tmproductive  as  a  "  mountain  peach. " 
Oreensboro. 

The  only  mention  of  this  variety  has  been  made  by  growers  at  points  intermediate 
between  the  two  principal  peach^growing  sections  of  these  regions.  On  soil  somewhat 
similar  to  Cecil  sandy  loam  at  1,000  feet  elevation,  at  2,000  feet  on  Cecil  clay,  and  at 
about  2,000  feet  on  Porters  black  loam  it  is  highly  prized,  being  considered  one  of  the 
best  early  sorts.  The  fruit  is  said  to  ripen  uniformly  at  the  same  time  and  is  not  much 
subject  to  decay.  Being  one  of  the  newer  varieties,  the  Greensboro  has  not  yet  been 
thoroughly  tested,  hut  is  considered  promising  thus  far.  In  central  Georgia,  which  is 
Eouthof  the  limits  under  consideration,  its  season  is  from  thcmiddte  to  tbelaatof  June; 
in  Bedford  County,  Va.,  it  is  three  to  four  weeks  later. 
Heatii  Cling.    Synonym;  WkiU  Healh  Cling. 

There  is  scarcely  a  commercial  orcliard  in  these  regions  which  does  not  contain  this 
variety.  While  not  grown  in  such  Isige  numbers  as  many  other  varieties,  it  is  one  of 
the  most  widely  distributed  of  any.  It  iias  been  reported  from  practically  all  condi- 
tions which  exist  within  the  limits  of  the  Piedmont  region,  and  within  these  limits  it 
appears  to  reach  a  uniformly  high  degree  of  perfection.  The  only  ad\er>«  experience 
(ii  the  variety  is  B\ithentic)  is  from  an  orchard  on  Porters  black  loam  at  about  2,000  feet 
elevation  in  Amherst  County,  Va.,  where  during  a  period  of  seven  years  only  one  crop 
has  been  produced.  Other  varieties  under  the  name  conditions  have  borne  satisfac- 
torily. The  range  of  ripening  in  these  regions  covers  the  most  of  September  or  even 
greater  limits  in  some  cases. 
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L*te  CiBwford. 

Like  some  of  the  other  vftrietiee  referred  to,  the  Late  Crawford  is  grown  more  or  leas 
&t  widely  separated  points  in  the  Piedmont  re^on,  but  not  exteneively  in  aoy  one  sec- 
tion. In  the  more  important  peach-growing  portione  of  the  Piedmont  it  is  aeldom 
mentioned.  On  Cecil  clay,  Cecil  sandy  loam  at  ita  various  altitudes,  and  Porters 
clay  it  is  said  to  give  salinfactory  returOiS.  At  one  point  in  North  Carolina  having  an 
altitude  of  l,700feetit  is  also  doing  fairly  well.  Itripensfiomaweelc  to  ten  days  after 
Early  Crawford.  As  a  rule,  it  doee  not  do  well  under  strictly  mountain  ronditinns  in 
certain  other  sections  of  the  country. 
I>«7y.     Synonyms:  Levy'i  LaU,  HenrieUa. 

In  one  orchard  on  the  south  elope  of  Tobacco  Row  Mountain,  in  Amherst  County, 
Va.,  the  only  location  in  which  this  peach  has  been  found,  it  is  considered  a  profitable 
variety  to  grow.  The  elevation  is  from  500  to  700  feet  above  the  general  level  ot  the 
Piedmont  n^on.  The  soil  is  a  comparatively  lonee,  friable  red  loam,  approaching 
Port«rs  sandy  loam  in  its  physical  properties.  Under  these  conditions  the  fruit  reaches 
good  size  and  has  a  rich  yellow  color  which  gives  it  an  attractive  appearance.  It  is 
fairly  prolific.  Season  heie,  about  the  middle  of  Sept«rober.  The  Levy  is  also  satis- 
Sactary  in  one  or  two  Piedmont  locations  in  Virginia. 
LoTflnta. 

In  Albemarle  County,  Va.,  on  the  lower  mountain  slopes,  from  1,000  to  1,500  feet 
altitude,  this  variety  is  being  cultivated  by  a  small  number  of  groweis.  It  ripens  here 
about  the  middle  of  Replember.    Its  chief  value  is  due  to  ita  comparatively  lat« 

Xountain  Hose. 

In  general,  the  comments  under  Late  Crawford  apply  also  to  this  variety.  The  con- 
ditions under  which  it  is  1>eing  grown  with  succeaa  are  essentially  the  same  as  for  that 
variety.  It  has  also  been  located  on  Porters  black  loam  at  2,000  feet  elevation  in 
Amherst  Cou  nty,  Va,,  where  it  is  said  to  do  well,  although  the  fruit  is  rather  small  under 
these  conditions.  In  the  Piedmont  region  nf  Virginia  it  reaches  maturity  early  in 
August. 
Oldmixoiit 

This  variety  is  grown  to  a  very  limited  extent  in  Bedford  County,  Va.,  on  <^'ecil  clay 
and  Cecil  sandy  loam,  whereit  is  giving  good  satisfaction,  and  under  similar  conditions 
in  South  Carolina  it  is  considered  profitable.  It  is  also  doing  well  in  Albemarle 
County,  Va.,  on  the  lower  slopes  of  the  mountains  on  a  soil  which  is  probably  an  over- 
lapping of  Porters  clay  and  Porters  sand.  It  develops  well  on  the  slopes  of  Tobacco 
Row  Mountain,  in  Amherst  County,  but  its  season  of  ripening  at  this  point  is  said  to 
render  it  undesirable  as  a  general  commercial  sort,  since  it  confiicta  with  other  more 
profitable  varieties.  Early  August  is  its  usual  time  of  ripening  in  thissection. 
Parsons.     Synonym-.  Parxnu'  Early. 

The  only  report  of  this  variety  comes  from  Bedford  County,  Va.    It  is  being  grown 
on  Porters  clay  or  some  modification  of  this  type  at  about  1,200  feet  elevation.    It  is 
here  considered  one  of  the  most  satisfau:tory  varieties  of  its  season  and  deserving  of 
wider  attention.    Ripensal>out  the  middle  of  July. 
Ficquet.     Synonym:  Pirq\tet'3  Late. 

In  the  northern  portion  of  this  territory,  the  Picquet  is  grown  to  some  extent  and  with 
good  success  on  the  lower  slopes  of  the  mountains  where  the  soil  approaches  Porters 
sand  in  character.  In  locations  at  the  general  level  of  the  Piedmont  it  is  susceptible  to 
scab  or  brown-spot  to  a  very  serious  degree.  In  other  sections  of  the  country  it  has 
also  proved  to  be  rather  susceptible  to  fungous  diseases.  It  bloesoms  later  than  moat 
varieties;  hence,  it  may  escape  injury  from  late  spring  frosts  when  other  varieties 
suffer  therefrom.    Itripensinearly  September  in  the  r^ons  above  mentioned. 
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RiverB.     Synonym:  Early  Riverg. 

Only  a  Hmall  nuiiiber  of  groweiB  liave  tbia  variety.  On  Cecil  nuufy  loom  at  1,000 
feet  elevation  in  Bedford  County,  V&.,  it  usually  gives  good  results.  Under  these 
conditions  of  soU  and  elevation  it  is  generally  le«  apt  to  decay  than  in  many  places. 
In  the  "thermal  belt"  of  North  Carolina  on  a  red  clay  loam  containing  conmderable 
sand  and  gravel,  it  is  said  to  be  very  fine.  The  tact  that  it  ban  set  a  full  crop  of  (mit 
when  raoet  varieties  were  killed  in  the  bud  or  during  the  blosaoming  period  by  severe 
climatic  conditiona  gives  support  to  a  common  impression  that  its  buds  are  more  hardy 
than  many  varieties.  The  Rivets  reaches  maturity  early  in  July  Id  the  central  sections 
of  the  Piedmont  region. 
St.  John.    Synonym;  TdloiD  St.  John. 

In  Bedford  County,  Va.,  at  about  1,200  feet  elevation  on  a  soil  resembling  Porters 
clay,  the  St.  John  is  said  to  be  more  subject  to  insect  attacks  than  almost  any  other 
variety;  it  also  frequently  rots  severely.  It  has  been  reported  from  North  Carolina 
as  successful  on  a  friable  red  clay  loam  about  500  feet  above  the  level  of  the  adjacent 
Piedmont  region,  and  from.  South  Carolina  under  the  usual  Piedmont  conditions  of 
that  section.    Season  in  these  sections,  middle  to  the  last  of  July. 

This  variety  ia  known  to  only  a  tew  growers.  One,  in  Bedford  County,  Va.,  irtio  is 
growingit  on  Cecil  sandy  loam  at  about  1,000  feet  elevation,  considers  it  among  his  best 
varieties  under  favorable  climatic  conditions  and  seldom  subject  to  any  disease. 
Expierience  in  most  sections  of  the  country  whore  this  variety  is  grown  would  indicate 
Chat  a  location  which  is  not  well  elevated  above  the  surrounding  country  is  not  suitable 
forthis  variety  on  account  of  its  susceptibility  to  peach  scab  or  brown-ap>ot.  The  fruit 
as  grown  in  the  above-mentioned  Bedford  County  location,  is  said  to  develop,  as  a 
rule,  in  a  satisfactory  manner,  ripening  about  the  middle  of  September.  The  Salw&y 
is  also  grown  to  some  eitent  on  a  similar  soil  in  North  Carolina  at  about  3,000  feet 
elevation,  where  it  is  reported  to  do  well. 

In  All>emarle  County,  Va.,  this  variety  is  grown  to  a  limited  ext«nt.  The  conditions 
under  which  the  Bilyeu  reaches  its  hi^est  degree  of  perfection  ar«  also  favonUe  for 
this.  At  the  Piedmont  levels  the  fruit  does  not  develop  properly,  and  it  is  subject  to 
peach  scab.    Ripens  a  little  before  Salway. 

The  plantings  of  the  Sneed  are  small  and  the  orchards  which  contain  it  are  compara- 
tively few  in  number.  That  the  buds  are  exceptionally  resistent  to  relatively  low 
temperatures  was  demonstrated  in  the  spring  of  1903,  when  it  escaped  injury  from 
frosts  while  most  varieties  were  severely  injured  thereby.  It  has  received  favorable 
mention  from  Bedford  County,  Va.,  where  it  is  being  grown  on  Cecil  sandy  loam  at  the 
usual  Piedmont  altitude.  Its  adaptability  to  these  conditions  seems  rather  marked  in 
Its  resistance  in  1903  to  brown-rot,  which  was  unusually  severe  on  moet  varieties 
during  that  j-ear.'  Possibly  its  time  of  ripening,  which  occurs  here  the  latter  part  of 
June,  may  have  had  its  bearing  upon  the  amount  of  decay.  Porters  clay  at  1  200  teet 
elevation  also  gives  good  results  in  the  same  county.  In  North  Carolina  at  1  500  feel 
or  a  friable  re<l  day  loam  and  iu  South  Carolina  in  the  Piedmont  region  adikcent  to 
the  mountams,  it  is  being  grown  Buccessfully.  Here  it  ripens  early  in  June.  In  vetv 
many  places  the  fruit  is  apt  to  decay  seriously,  hut  this  does  not  appear  t»i  be  a  i-on 
spicuous  fault  in  this  section.  It  is  prolific  under  the  conditions  named  above  but 
on  the  sandy  loam  sods  of  western  ^orth  Carolina  at  2,000  feet  and  Porten.  black  loam 

^t^^'  ""^'  "■  "''^'"  '**"'  ■^'*"'"'  *"«  '■"l  to  be  undesirable  because  of  its 
lipit  beanog  proclivities.  "^«-«ibk 
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The  Stump  it  a  itandard  sort  in  many  peaoh -growing  sections,  but  is  grown  oidy 
sparingly  in  the  r^ons  ia  question.  "Hie  characteristic  soils  and  elevations  of  the 
Piedmont  appear  t«  be  favorable  to  it,  though  it  has  not  attracted  any  particular  atten- 
tion. Its  season  in  the  southern  Piedmont  region  would  probably  b^n  the  last  of 
July,  extending  well  into  August  in  the  northern  part. 
Trlnmph.. 

In  Bedford  County,  Va.,  this  variety  has  been  planted  more  or  less  under  several 
combinations  of  conditions,  but  with  such  uniformly  unsatisfactory  results  that  its  lack 
of  adaptability  seems  to  be  well  established.  Its  chief  defect  is  its  liability  to  decay 
under  slightly  unfavorable  climatic  conditions.  A  few  favorable  reports  concerning  it 
have  been  noted.  One  grower  who  has  the  Triumph  on  Porten  clay  at  1,200  to  1,300 
feet  elevation  reports  it  to  be  fairly  satisfactory  for  its  seBHon,  In  North  Carolina  on  a 
friable  red  clay  loam  at  1,500  to  1,700  feet  elevxtion,  also  in  the  Piedmont  region  of 
South  Carolina  on  a  soil  similar  to  Cecil  clay  but  containii^  more  sand  than  this  type, 
it  is  favorably  regarded,  eepecially  at  the  point  referred  to  in  North  Camlina,  where  it 
reaches  an  unusually  large  size  for  the  variety  and  does  not  show  its  usual  tendency  to 
decay.  It  is  one  of  the  earliest  varieties  grown  in  these  regjons  and  its  period  of  ripen- 
ing is  rather  ahoit. 
Wondeilul. 

Under  the  conditions  in  North  Carolina  which  are  described  as  being  particularly 
well  suited  to  the  Triumph,  the  Wonderful  is  said  to  be  one  of  the  most  satisfactory 
varieties  grown.    It  is  prolific,  and  the  fruit  develops  to  a  hi^  degree  of  perfection. 

The  varieties  which  have  been  referred  to  in  the  foregoing  notes 
include  the  most  important  sorts  which  are  being  grown  in  the  regions 
under  consideration.  A  considerable  number  of  others  have  been 
mentioned  by  growera  in  the  interviews  with  them,  but  for  various 
reasons,  such  as  evident  uncertainty  relative  to  the  identity,  the 
brief  time  they  have  been  under  trial,  or  for  some  other  equally 
sufficient  reason,  they  have  not  been  included  in  this  discussion. 


Phim  culture  is  of  minor  importance  in  these  r^ons,  and  with  the 
exception  of  a  few  relatively  small  orchards  it  is  not  a  commercial 
industiy.  A  large  number  of  small  plantings  exist,  consisting  in 
many  instances  of  only  a  few  trees  the  fruit  of  which  is  intended  for 
home  use.  There  are  relatively  more  plums  grown  in  Virginia  than 
in  other  portions  of  these  regions.  In  most  cases,  the  trees  are  given 
no  particular  care;  hence,  their  behavior,  as  noted,  usually  represents 
them  in  a  neglected  condition. 

It  should  be  stated  that,  as  with  other  stone  fruits,  the  identity  of 
the  varieties  referred  to  has  been  verified  in  only  a  few  instances. 
As  persona]  inspection  of  the  fruit  itself  has  been  impossible,  the 
notes  below  regarding  v«ieties  are  based  upon  the  experience  of  the 
growera,  and  usually  their  nomenclature  has  been  accepted. 
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VAEIETIES. 
Abundance. 

This  ie  one  of  the  moet  widely  distributed  at  the  Japanese  varietiea  and  la  doubtlees 
the  most  impottfuit  one  being  grown  in  these  r^ons.  It  rota  more  or  less,  but  in  a. 
favomble  season  this  fault  is  not  serious  as  a  rule.  It  grows  well  on  nearly  all  the 
types  of  soil  in  the  Piedmont  region  of  Virginia,  such  as  Cecil  clay,  Cecil  sandy  loam, 
and  Murrill  clay  loam.  The  elevation  ranges  from  about  900  to  1.000  feet.  It  is 
also  reported  to  do  well  on  Porters  clay  at  1,500  feet  altitude.  Similar  reports  are 
given  from  the  Piedmont  region  of  South  Carolina.  In  northeastern  Georgia  it  bloe- 
Boms  relatively  early;  hence  injury  by  late  spring  frosU  is  reported  to  occur  in  a  large 
portion  of  the  aeaaons.  This  applies  to  the  Japanese  varietiea  as  a  group.  In  Albe- 
marle County,  Va.,  the  Abundance  ripens  the  first  of  July. 
Biiilsy. 

One  grower  in  Bedford  County,  Va.,  prizes  this  variety  especially  for  home  use. 
He  is  growing  it  on  Porters  clay  at  about  1,200  feet  altitude. 
Burbank. 

Next  to  Abundance,  this  variety  is  grown  more  commonly  in  the  Piedmont  region 
than  any  other.    Its  behavior  corresponds  closely  to  that  of  Abundance,  except  that 
it  is  more  susceptible  t«  brown-rot  than  that  variety.    It  closely  follows  Abundance  in 
sequence  of  ripening. 
Damaon- 

In  these  regions,  as  in  many  others,  almost  any  small  blue  plum  is  popularly  called 
a  "damson,"  and  while  they  are  generally  of  (he  damson  type,  it  is  not  known  bow 
many  different  varieties  or  strains  are  included  under  this  name.  It  is  sufficient  to 
state  in  this  connection  that  they  are  generally  successful  in  the  Piedmont  regions. 
They  are  not  often  found  in  the  mountains.  The  trees  are  sometimee  severely  attacked 
by  black-knot,  but  with  proper  attention  this  does  not  usually  prove  serious. 
Oolden.    Synonym:  Gold. 

Of  minor  importance,  thoi^h  possibly  possessing  more  value  than  many  other 
varieties  of  its  class.  It  is  a  medium-eized,  golden  yellow,  early-ripening  sort  of  fair 
quality.  In  the  Virginia  portion  of  the  Piedmont  on  Cecil  sandy  loam  it  bears  well, 
and  it  is  also  favorably  reported  from  a  location  at  an  elevation  of  1,200  feet  and  havi^ 
Porters  black  loam, 
MUton. 

A  small  number  of  growers  have  this  sort  in  their  collections.  It  is  considered  effi- 
cient as  a  pollenizer  of  the  Wildgooee,  The  quality  is  fairly  good,  ripening  early.  A 
location  which  may  be  mentioned  as  a  type  in  which  good  results  are  obtained  is  in 
Albemarle  County,  Va,,  at  about  900  feet  elevation,  on  Cecil  clay.  Other  similar 
Piedmont  locations,  doubtless  also  cert^n  mountain  sites,  would  prove  equally  well 
suited  to  this  variety, 
&ed  June. 

On  Porters  clay  in  Bedford  County,  Va.,  at  1,200  feet  altitude,  the  Red  June  has 
given  exccption^y  good  results.  In  a  large  collection  of  varieties  it  has  proved  the 
most  satisfactory  of  the  Japanese  sorts.  It  also  docs  well  in  Albemarle  County 
on  Cecil  clay  at  about  900  feet  elevation,  where  it  is  considered  one  of  the  most 
reliable  bearcra  of  any  of  this  group.  In  North  Carolina  on  a  friable  red  clay  loam  at 
1,500  to  1,700  feet  and  in  the  Piedmont  region  of  South  Carolina  adjacent  to  the 
mountains,  it  is  reported  to  do  equally  well.  In  Bedford  County,  Va.,  its  season  is 
the  last  of  June  to  early  July. 


In  many  places  the  Satsuma  rots  seriou-ly,  but  this  weakness  has  not  been  a  con- 
spicuous fault  in  these  regions,  whcri',  at  an  elevation  of  1,000  feet  on  Cecil  sandy  soil 
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and  of  about  1,200  on  Portere  clay  in  Bedford  County,  it  is  grown  with  a  good  degree 
of  eatiBfactton.  It  is  desirable  in  both  Norland  South  Oatolina  under  the  conditions 
described  as  favorable  for  the  Red  June,  ftbki  is  a  red-fleshed  variety,  prized  eepe- 
cially  for  preserving  and  canning,  Ripenihg  occurs  in  the  central  Piedmont  section 
not  fai  from  the  middle  <A  July. 
8hropahir«.    Synonym:  Shropshire  Damton. 

Reference  has  been  madetothia  variety  in  commendable  terms  by  growers  who  have 
it  on  the  principal  soil  types  of  the  Piedmont  region.    It  is  said  to  he  much  leas  bub' 
ceptible  to  black-knot  than  the  Blue  Damaon.    It  is  later  in  ripening  than  most  other 
,   varieties  of  plums  grown  in  these  regions. 
Smiley. 

Notes  under  Milton  apply  in  general  to  this  variety;  <'onaidered  an  excellent  variety 
for  cToes-fertilizing  Wildgoose. 
mdksoti. 

This  ia  being  grown  under  the  principal  Piedmont  conditions  of  Virginia  and  South 
Carolina,  but  the  trees  are  of  too  recent  planting  to  indicate  iis  real  merits.    A  pre- 
disposition of  the  fruit  to  decay  is  noticeable  in  many  instances.    In  Bedfm-d  County, 
Va. ,  its  season  is  early  August. 
WildgooM. 

In  Virginia  on  Cecil  clay  at  an  altitude  of  about  900  feet  this  variety  is  repurti'd 
to  be  profitable,  especially  where  it  ia  growing  with  otliiT  varieties,  as  Milton  and 
Smiley,  which  insures  cross-pollination.  In  Bedford  County,  at  from  1,300  to  1,500 
feet  elevation  on  Porters  clay,  it  is  said  to  be  a  failure.  The  trees  blossom,  but  do  not 
set  much  fruit,  and  the  small  amount  tlist  docs  act  uaunlly  drops.  It  ia  probable,  how- 
ever, that  thia  result  ia  due  to  a  lack  of  cToaa-pollinationi  It  ia  well  adapted  to  the 
conditions  in  North  and  South  ('arolina  referred  to  under  Red  June.  In  the  central 
Piedmont  sections  its  season  begins  about  the  last  of  June. 
Willaid. 

Only  one  grower  has  mentioned  thia  variety,  lis  location  ia  in  Bedford  County  on 
Porters  clay,  or  a  modification  of  it,  with  an  altitude  of  about  1 ,200  feet.  It  docs  not 
manifeat  any  qualities  which  recommend  it  fur  these  conditions.  In  the  northern 
Piedmont  sections  it  ripens  early  in  July. 


There  are  practically  no  clieny  orcliartl^  in  the  Piedmont  and  Blue 
Ridge  regions.  The  amall  quantity  of  fruit  which  is  grown  is  pro- 
duced on  trees  that  are  standing  in  dooryards,  gardens,  and  along 
fences.  The  opportunities  for  studying  the  adaptability  of  varieties 
is  therefore  limited.  There  is  relatively  more  fruit  grown  in  the 
Virginia  portion  of  the  Piedmont  regiiin  than  in  other  sections. 
Practically  none  ia  produced  in  the  mountains  at  the  present  time, 
though  one  or  two  small  orchards  have  recently  been  planted,  but  are 
not  yet  in  bearing. 

In  view  of  the  status  of  cherry  growing,  there  is  little  to  be  said 
relative  to  the  question  of  varieties.  It  will  suffice  merely  to  mention 
those  which  are  most  commonly  reported  and  to  state  briefly  the 
conditions  under  which  they  are  grown.  The  identity  of  the  varieties 
mentioned  has  not  been  verihed. 
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The  elevation  in  most  cases  is  that  of  the  Piedmont  re^on,  in  close 
proximity  to  the  momitains-^about  1,000  feet.  The  boUb  on  which 
cherries  have  been  found  are  those  common  to  this  region  and  the 
lower  slopes  of  the  foothills.  The  sweet  varieties  which  have  been 
reported  as  doing  well  are  Centenmal,  Napoleon,  Oxheart,  Rockport, 
Spanish,  Tartarian,  and  Wood.  It  is  claimed  that  Elton  rots  badly, 
and  that  on  Porters  sandy  loam  Ohio  Beauty  is  unproductive. 
Among  the  more  common  sour  varieties  there  are  Carnation,  Ida, 
May  Duke,  Morello  (Enghsh),  and  Richmond. 

The  usual  success  of  cherries  in  these  regions  would  seem  to  indicate 
that  conditions  are  well  suited  to  the  growing  of  this  fruit,  with  the 
probability  that  the  mountain  conditions  would  be  still  more  favor- 
able. On  account  of  the  very  perishable  nature  of  the  fruit,  several 
economic  factora,  such  as  transportation  facilities,  location  with 
reference  to  markets,  and  the  necessary  help  for  handling  the  fruit, 
would  have  to  be  considered  in  connection  with  any  commercial 
development  of  cherry  culture  in  these  regions. 


For  the  purpose  of  summarizing  the  foregoing  varietal  notes  with 
reference  to  the  adaptability  of  the  different  varieties  to  the  different 
sections  of  these  regions,  the  following  groups  of  apple  and  peach 
varieties — the  two  kinds  of  fruit  which  are  of  primary  commercial 
importance  in  these  r^ona — are  compiled  from  the  varietal  dis- 
cussions on  previous  pages. 

In  selecting  varieties  for  planting  in  any  place  where  soil  con- 
ditions are  favorable  for  orcharding,  the  climatic  influences  are 
doubtless  the  most  potent  of  any  which  need  to  be  considered  in  con- 
nection with  the  behavior  of  any  particular  variety  or  varieties.  As 
the  climate  of  a  place  depends  very  largely  upon  its  elevation  and 
latitude,  aside  from  the  influence  of  local  surroundings,  these  two 
factors  are  made  the  basis  of  the  grouping  in  the  present  instance, 
since  relative  climatic  conditions  can  best  be  expressed  in  these 
terms.  Such  incidental  mention  of  soil  and  other  conditions  as 
appears  necessary  is  made  in  connection  with  certain  varieties. 

A  few  varieties  of  both  apples  and  peaches  which  are  discussed  but 
which  can  not  be  recommended  for  planting  in  these  regions  are 
omitted  from  the  groups ;  and  in  some  instances,  where  varieties  have 
not  been  actually  observed  in  a  particular  section  but  in  which  there 
is  reason  to  suppose  they  would  be  satisfactory,  they  are  included  in 
the  group  for  that  section  even  though  no  reference  to  them  in  that 
section  appears  in  the  discussion.  In  referring  to  the  groups  which 
contain  only  a  small  number  of  varieties,  it  may  be  of  advantage, 
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when  setections  are  being  made  for  planting,  to  consder  also  the 
varieties  named  in  the  group  having  the  next  higher  or  lower  elevation, 
as  the  case  may  be. 

In  dividing  the  regions  for  grouping  the  varieties,  three  sections  of 
the  Piedmont  and  Blue  Ridge  regions  are  made  on  the  basis  of  lati- 
tude, namely,  northern,  central,  and  southem.  In  a  general  way  the 
northern  sections  of  the  Piedmont  and  Blue  Ridge  regions  are  con- 
sidered to  be  the  portions  of  these  r^ons  which  are  in  Vii^inia;  the 
central  sections,  the  portions  in  North  Carolina ;  the  southem  sections, 
the  portions  in  South  Carolina  and  northern  Georgia.  In  grouping 
with  respect  to  elevation,  500  feet  is  taken  as  the  unit  of  the  divisions 
in  the  Blue  Ridge  region.  A  range  of  800  to  1,000  feet  covers  prac- 
tically all  of  the  Piedmont  r^on  under  consideration. 

While  the  varieties  named  in  these  groups  are  intended  as  a 
"recommended  list"  of  varieties  for  the  several  sections,  it  should 
be  fully  understood  that  not  all  the  sorts  are  of  equal  value  for  the 
sections  and  for  the  purposes  indicated.  In  selecting  his  varieties 
for  planting,  each  grower  will  need  to  make  discriminations  for 
himself,  as  individual  likes  and  dislikes  are  important  factors  in  such 
a  matter  as  this. 

The  uses  to  which  the  different  varieties  are  adapted  are  indicated 
by  one  or  more  of  the  letters  d,  k,  m,  nm,  placed  after  each  name, 
these  letters  indicating,  respectively,  "dessert,"  "kitchen,"  "market," 
and  "near-by  market"  quahties.  As  here  used,  "dessert"  signifies 
that  the  variety  ia  desirable  for  eating  in  a  fresh  state;  "kitchen," 
that  the  variety  is  suitable  for  cooking;  "market"  refers  to  salability 
from  the  grower's  standpoint  for  dessert  or  kitchen  purposes; 
"near-by  market"  is  used  to  designate  certain  sorts  which  are  of 
value  for  marketing  in  the  r^on  where  they  are  grown  but  which 
can  not  be  recommended  for  shipment  to  far-distant  points. 


^dbyGoogle 


ORCHABD  FRUITS  IN   VIRGIHIA  AND  OTHER  STATES. 


Piedmont  Kboion. 

NORTHERH    8E<7nON. 

Range  of  elevation,  800  to  1,000  feet. 
Varieties:  Ben  Davu  (m),  Bonum  (dk), 
Buckingham  (km),  Domine  (k),  Early 
Harvest  (dkm),  Early  Ripe  (km),  Fall 
Cheeee  (dnm).  Fall  Orange  (dk)  eape- 
cmlly  on  more  eandy  soils,  Graven- 
etein  (dkm),  Gano  (m),  Grimes  (dm), 
Kimiud  (dkm),  UcAfee  (k),  Maiden 
Bluah  (km),  Milam  (d),Nickaiack(km), 
Oldenburg  (km),  Ralls  (dk),  Rebel 
(dm)  in  some  places,  Red  Astrachan 
(km),  Bed  June  (dm),  Rome  Beauty 
(dkm)  on  the  more  sandy  soils,  Shock- 
ley  (dm),  Smith  Cider  (m).  Smokehouse 
(dkm),  Summer  Rambo  (dk),  Virginia 
Beauty  (dm),  Wealthy  (dkm),  Winesap 
(dkm),  Winter  ParadiBe  (dnm),  Yates 
(dam),  Yellow  Tmnapaient  (dkm). 


Blue  Ridor  Reoioh. 

nobthebn  section. 

Stmge  of  elcvalian,  i,000  to  1,500  Jut. 

Varieties:  Ben  Davis  (m),  Bonum  (dk), 
Buckingham  (km),  Cannon  Fearmain 
(dkm)  at  higher  elevations.  Early  Ripe 
(km).  Early  Harvest  (dkm),  Fallawater 
(knm).  Fall  Cheese  (dknm),  Giaven- 
stein  (dkm),  Gano  (m),  Grimes  (dm), 
Einnard  (dkm),  Limbertwig  (km),  Mc- 
Afee (k).  Maiden  Bluah  (km),  Milam 
(d),  Missouri  (km),  Nickajack  (km), 
Oldenbu^  (km),  Pennock  (m),  Klot 
(d)  at  higher  points,  Ralls  (dk),  Rebel 
(dm)  in  some  places.  Red  Aatrachan 
(km),  Red  June  (dm),  Rome  Beauty 
(dkm).  Smith  Cider  (m),  Smokehouse 
(dkm).  Summer  Rambo  (dk),  Viipnia 
Beauty  (dm),  Wealthy  (dkm),  Willow 
(m),  Winesap  (dkm)  at  lower  points, 
Winter  Paradise  (dnm).  Yellow  New- 
town (dkm)  on  certain  aoila.  Yellow 
Transparent  (dkm),  York  Imperial  (m) 
at  higher  points. 

Range  of  ekvaticm,  1,500  to  i, 000  Jett. 
Varieties:  Arkansas  (dm),  Ben  Davis  (m), 
Buckingham  (km),  Cannon  Pearmain 
(dkm),  Early  Harvest  (dk),  Fallawater 
(knm),  Graveiiatein  (dkm),  Gano  (m), 
Grimes  (dm)  especially  fine  on  Porters 
clay  at  lower  elevations,  Hoover  (k), 
Jonathan  (dm),  Limbert wig  (km), Mud- 
en  Blush  (km),  Pennock  (m),  Klot 
(d),  Ralls  (dk),  Rome  Beauty  (dkm), 
Smokehouse  (dkm),  Stayman  Winesap 
(dkm),  Virginia  Beauty  (dm).  Yellow 
Newtown  (dkm)  on  certain  soils.  Yel- 
low Transparent  (dkm),  York  Imperial 
(m). 

Range  i^flrration,  s;,000  to  S,600/eel. 
Varieties:  Arkansas  (dm),  Buckiagham 
(km).  Cannon  Pearmain  (dkm),  Grimes 
(dm).  Hoover  (k),  Jonathan  (dm).  Maid- 
en Blush  (km),  Pennock  (m),  Rome 
Beauty  (dkm),  Stayman  Winesap  (dkm), 
Virginia  Beauty  (dm),  Yellow  New- 
town (dkm)  on  certain  eoile.  Yellow 
Transparent  (dkm),  York  Imperial  (m). 
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APPLES — continued. 
FiBDHONT  Bboion — Continued.  Blui  Rtogb  Rbqion — Condnued. 


Range  o/tkvation,  800  to  1,000/eet. 
Vuietiea:  Ben  Davis  (m),  Bonum  (dk), 
Buckingtuun  (km),  Dula  (dkm),  Early 
Harvest  (dkm),  Graveostein  (dkm), 
Gaiio(m),Gnii)e6(diii),Kinnard(dkm), 
Limbertirig  (km),  Uaidea  Bluah  (km), 
Oldenburg  (km).  Pine  Stump  (d). 
Rebel  (dm).  Red  AAnchon  (km).  Red 
June  (dm),  Shockley  (dm).  Smokehouse 
(dkin),  Summer  Rambo  (dk).  Wealthy 
(dkm),  Winesap  (dkm).  Yatee  (dm). 
Yellow  Tratuparent  (dkm). 


Range  ofeUvation,  1,000  to  1,500  feel. 
Varieties:  Ben  Davie  (m),  Bonum  (dk), 
Buckingham  (km),  Dula  (dkm).  Early 
Harvest  (dkm),  Gravenstein  (dkm), 
Gano  (m),  Grimes  (dm).  Hoover  (k), 
Einnard  (dkm),  Limbertwig  (km),  Uc- 
Afee  (k),  Maiden  Blush  (km),  Hiseouri 
(km),  Oldenburg  (km),  Fennock  (m), 
Pine  Stump  (d).  Rebel  (dm).  Red 
Astrachan  (km).  Red  June  (dm),  Shock- 
ley  (dm).  Smokehouse  (dkm),  Summer 
Rambo  (dk),  Virginia  Beauty  (dm), 
Wealthy  (dkm),  Winesap  (dkm),  Win- 
ter Paradise  (dmn).  Yellow  Transpar- 
eat  (dkm),  York  Imperial  (m)  at  h^her 

Range  of  efciiorion,  i,SOO  to  2,000  feet. 

Varieties:  Ben  Davis  (m),  Bonum  (dk), 
Buckingham  (km),  Cannon  Pear- 
main  (dkm)  possibly,  Dula  (dkm), 
Early  Harvest  (dkm),  Gravenst«in 
(dkm),  Gano  (m),  Grimes  (dm).  Hoover 
(k),  Jonathan  (dm),  Limbertwig  (km), 
Uaiden  Blush  (km),  MisBouri(km)  prob- 
ably, Oldenburg  (km),  Pennock  (m), 
Rabun  (dm).  Red  Astrachan  (km),  Vir- 
ginia B«auty  (dm),  Winesap  (dkm), 
Yellow  Newtown  (dkm)  on  certain 
soils.  Yellow  Transparent  (dkm),  York 
Imperial  (m). 

Range  of  eUi-alitm.  ^.000  to  -1,500  feet. 

Varieties:  Ben  Davis  (m),  Bonum  (dk). 
Buckingham  (km).  Cannon  Pearmain 
(dkm)  probably,  Early  Harvest  (dkm), 
Gano  (m),  Grimes  (dm),  Hoover  (k), 
Jonathan  (dm),  Limbertwig(km),  Maid- 
en Blush  (dm),  Missouri  (km)  proba- 
bly. Red  Astrachan  (km),  Rome  Beauty 
(dkm),  Stayman  Winesap  (dkm>,  Vir- 
ginia Beauty  (dm),  Winesap  (dkm), 
Yellow  Newtown  (dkm)  on  certain 
aoila.  Yellow  Transparent  (dkm),  York 
Imperial  (m). 
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appi:bs— continued. 


Piedmont  RBaioN — Contiiiued. 


SOUTHERN  SBCnOH. 

Range  o/eUvation,  800  to  1,000 Jut. 

Varietiee:  Ben  Davi3(in)  not  a  long  keep- 
er here,  Early  Harvest  (dkm),Gaiio(m). 
Einnard  {dkm},  Limbertwig(km),  Red 
Astrach&n(kin),  Red  JuQe(din),  Shock- 
ley  (dm),  Teny  (dm),  Wineaap  (dkm), 
Yatee  (dm).  Yellow  Traneparent  (dkm). 


Bltik  RnMB  Rboiom— Continued. 

CENTRAL  sBcnoN — continued. 
Range,  o/elmation,  S,SOO  to  3,W0/ul. 
Varieties:  Ben  Davis  (m),  Buckingham 
(km),  Early  Harvest  (dkm),  Gano  (m), 
Grimee  (dm).  Hoover  (k),  Jonathan 
(dm),  Limbertwig  (km),  Uaiden  Blush 
(km),  Hisaouri  (km)  probably,  Rome 
Beauty  (dkm),  StaymanWineBap(dkm), 
Vii^niaBeaaty(dm),  Yellow  Newtown 
(dkm)  OQ  certain  soils,  Yellow  Ttans- 
parent  (dkm),  York  Imperii^  (m). 

Range  of  elevation,  3,000/eet  or  more. 
Varieties:  Early  Harveet  (dkm),  Esopus 
(dm),  Jonathan  (dm),  Limbertwig  (km). 
Maiden  Bluah  (km).  Northern  Spy 
(dkm)  at  highest  pointa,  Staymut  Wine- 
sap  (dim).  Willow  (m),  Yellow  Trana- 
parent  (dkm),  York  Imperial  (ra). 


Range  of  eletafion,  1,000  to  1.500  feet  or 

Varieties:  Ben  Davia(m)  notalong keep- 
er here,  Buckingham  (km)  probably, 
Disbaroon  (d),  Early  Harvest  (dkm), 
Eiunard  (dkm),  Kittageskee  (dk),  Lim- 
bertwjg  (km),  McAfee  (k),  Rabun  (dm), 
Red  Astrachan  (km),  Red  June  (dm), 
Shockley  (dm),  Terry  (dm).  WineBap 
(dkm),  YateB(dm),  Yellow Tnuiq)arent 
(dkm). 


P&ACHES. 


Kbdhont  Region . 

MOBtBKKH  aecnoK. 

Range  of  elevation,  800  to  1,000  feet. 

Varieties:  Aleiander  (dm),  Bishop  (m), 
Champion(dm)  probably,  Connett  (dm) 
probably,  Crosby  (dm),  Early  Craw- 
ford (dm),  Elberto  (km),  George  IV 
(dnm),  Greensboro  (m).  Heath  Cling 
(km),  Late  Crawford  (dm).  Mountain 
Roee  (dm),  Rivers  (dm),  Sneod  (m). 


Bloe  Ridoe  Rioioh. 

NOBTBEitM  ascnoM, 

Range  of  elevation,  1,000  to  l,S00feet. 

Varieties:  Albright (dm),AleiandOT(dm), 
Arkansas  Traveler  (dm),  Bilyeu  (km). 
Bishop  (m),  Carman  (m),  Champion 
(dm),  Chinees  Cling  (km),  Connett  {m>, 
CroBby  (dm).  Early  Crawford  (dm),  El- 
berta  (km),  Greensboro  (m),  Heeth 
CUng  (km).  Mountain  Rose  (dm).  Par- 
son Early  (dm),  Picquet  (d),  Stdway 
(m),  Smock  (m). 
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PEACHES — continued. 


PiBDuoNT  Region— Continued, 


Range  of  elevation,  800  lo  1,000  ft,  I. 

Varietiea:  ChioeBe  Cliog  (knil,  OonneLt 
(m)  probably,  Early  Crawford  (dm) 
probably,  Elberta  (km),  (Jreensboro 
(m),  Heath  Cling  (km),  Late  Crawford 
(dm),  Uountain  Rose  (dm). 


Rangt  of  elevation,  SOO  to  1.000  feet. 
Vorietiee:  Alexander  (dm),  Belle  (dm), 
Carman  (dm),  Connett,(m),  Eaton  (dm), 
Elberta  (km),  Heath  Cling  (km), 
Greensboro  (m),  Rivers  (dm),  Sneed 
(m),  Triumph  (dm). 


Blue  Ridoe  Region — Continued. 

NoaTBEXN  spcnoM — continued. 

Range  ofeleratvm,  1,500  lo  i.OOO/eet. 

Varieties:  Alexander  (dm),  Bilyeu  (km). 
Champion  (dm)  probably,  Connett  (m), 
Elberta  (km),  Greensboro  (m),  Salway 
(m). 

Range  of  elevation,  2,000  to  t.SOOfut. 

'arieties:  Alexander(dm),AmBden(dm), 
Champion  (dm)  probably,  Bilyeu  (km), 
Elberta  (km).  Smock  (m).  Doubtleaa 
many  other  varieties  would  do  well  in 
this  section,  thoi^h  comparatively  few 
sorts  are  now  being  cultivated  commer- 
cially. 


Range  of  elevation,  1,000  to  1,500  feet. 

\'arieties:  Bishop  (m)  poaeihly,  Chinese 
Cling  (km),  Connett  (m)  probably. 
Early  Crawford  (dm),  Elljerta  (km), 
Greensboro  (m),  Heath  Cling  (km). 
Mountain  Roae  (dm).  Rivers  (dm). 

Range  of  elcvalion,  1,500  to  t,000fut. 

Varieties:  Beatrice  (dm),  Bilyeu  (km), 
Chinese  Cling  (km),  Comiett  (m)  prob- 
ably. Early  Crawford  (dm),  Elberta 
(km).  Globe  (dm),  Greensboro  (m), 
Heath  Cling  (km).  Rivers  (dm),  Salway 
(ra).  Triumph  (dm),  Wonderful  (dm). 

Range  of  elevation .  .i.OOO  to  2,500  feet. 

Varieties;  Beatrice  (dm),  Bilyeu  (km), 
Elberta  (km),  Greensboro  (m).  Smock 
(m).  Doubtless  many  other  varieties 
would  do  well  in  this  section,  though 
comparatively  few  sorts  are  being  cul- 
tivated commercially. 


Jiang*  of  eUwHon,  1,000  to  1,500  feet. 
Varieties:  Belle  (dm).  Carman  (dm),  Chi- 
nese Cling  (km)  at  some  points,  Connett 
(m)   probably,    Early   Crawford   (dm), 
Elberta  (km),  Greensboro  (m). 
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PHBNOLOaiCAL  BBCOSDB. 

An  extended  discussion  of  phenology  is  not  considered  necessary 
in  the  present  connection.  A  concise  statement  describing  its 
practical  application  to  fruit  growing  will  suffice.  It  should  be 
explained,  however,  that  phenology  is,  as  defined  by  Bailey,"  the 
"science  which  considers  the  relationship  of  local  climates  to  the 
periodicity  of  the  annual  phenomena  of  living  things."  Primarily, 
it  has  for  its  object  the  study  of  climate  in  terms  of  organic  life. 
This,  at  least,  is  the  viewpoint  of  the  climatologist.  He  observes 
organic  life  that  he  may  have  a  more  intimate  knowledge  of  climatic 
conditions  as  they  are  expressed  thereby.  While  the  one  studying 
oi^anic  life  may  observe  the  same  phenomena,  he  seeks  to  express 
the  behavior  of  that  life  in  terms  of  the  climatic  influences  under 
which  it  develops  and  to  determine  the  relationship  of  them. 

The  practical  application  of  phenology  to  fruit-growing  interests 
is  in  the  study  of  the  influence  upon  varieties  of  the  varying  climatic 
conditions  which  prevail  from  season  to  season.  It  is  important  to 
know  the  blossoming  period  of  a  variety  in  relation  to  the  probable 
time  of  occurrence  of  spring  frosts;  also  the  date  of  maturity  and  the 
occurrence  of  fall  frosts.  In  the  case  of  quickly  perishable  fruits, 
the  exact  period  of  ripening  is  a  most  essential  consideration,  in 
order  that  such  a  selection  of  varieties  can  be  made  that  the  marketing 
of  each  one  will  occur  in  a  desirable  sequence.  There  are  other  factors 
of  interest,  but  perhaps  of  lesser  practical  importance.  The  field  of 
purely  scientific  application  is  a  lai^  one,  but  it  will  not  be  con- 
sidered here. 

The  following  records  are  a  compilation  of  the  observations  made 
on  some  of  the  more  important  varieties  by  a  lai^e  uimiber  of  fruit 
growers,  under  the  direction  of  this  office,  in  the  States  directly  con- 
cerned in  the  foregoing  discussions.  No  exhaustive  deductions  and 
correlations  are  advisable  at  this  time,  but  the  records  are  of  value 
as  a  means  of  presenting  certain  varietal  information  which  could 
not  well  be  expres.sed  in  any  other  manner.  While  the  seasons  over 
which  the  reconis  cxten<l  have  been  peculiar  in  some  ways,  and  it  is 
to  be  regretted  that  those  records  do  not  show  more  in  detail  the 
climatic  conditions  which  have  prevailcKl,  yet  it  is  believed  that, 
aside  from  all  scientific  value  which  they  possess,  they  will  prove 
to  be  an  important  source  of  reference  in  selecting  varieties  which 
blossom  at  such  times  that  they  will  be  most  likely  to  escape  injurious 
frosts  and  to  ripen  at  desirable  periods.  The  importance  of  elevation 
and  the  influence  of  latitude  are  also  emphasized  in  many  instances. 
When  considering  the  matter  of  cross-pollination  to  increase  fruitful- 
upss,  it  is  important  to  know  what  varieties  blossom  at  the  same  time. 

1"-'-  "Survh-al  of  the  Unlike,  p.  288.  j~.  , 

r„t,zecbyCjOOgle 


PHENOLOGICAL  RECORDS.  69 

From  the  following;  lists  sucK  varieties  can  be  readily  selected.  In 
each  case  the  general  conditions  which  are  {liven,  under  which  the 
observations  have  been  made,  will  a.^ist  the  reader  in  making  the 
necessary  correlationa  in  formulating  his  deductions.  For  instance, 
if  a  variety  of  plum  at  200  feet  elevation  blossoms  on  a  certain  date 
and  another  variety  at  1,000  feet  elevation  blossoms  on  the  same 
date,  it  would  not  he  safe  to  conclude  that  they  would  be  suitable 
for  cross-pollination,  since  when  grown  at  the  same  altitude,  other 
things  being  equal,  it  is  doubtful  if  they  would  blossom  in  the  same 
sequence.  Other  factors  require  similar  consideration  in  interpreting 
the  records. 

The  following  list  of  observers,  with  their  locations,  indicates  the 
points  at  which  observations  have  been  made,  and  due  credit  is 
given  for  the  assistance  thus  rendered.  The  column  at  the  left  of 
the  page,  marked  "Observer's  number,"  contains  the  number  by 
which  each  observer  is  referred  to  in  the  tabulation  of  phenological 
data  on  later  pages. 

In  the  following  tabulation  the  varieties  are  arranged  alphabetically ; 
under  each  variety  the  locations  at  which  the  observations  were  made 
are  arranged  geographically,  according  to  the  latitude,  the  first  entry 
under  each  variety  being  the  southernmost  point  at  which  observa- 
tions were  recorded. 

The  numbers  in  the  column  marked  "Observer's  number,"  at  the 
left  of  the  page,  correspond  with  the  numbers  in  the  similar  column 
under  "List  of  observers."  By  referring  to  this  list,  the  place  at 
which  each  record  was  made  and  the  name  of  the  observer  can  be 
readily  determined. 

In  many  instances  the  duration  of  the  varieties  has  been  reported 
in  general  terms;  hence,  it  has  been  necessary  in  compiling  the  data 
to  assume  some  specific  date  as  the  limit  of  durability.  Therefore 
the  dates  appearing  under  the  heading  "Keeps  until — "  should  be 
understood  to  indicate  the  durability  of  the  varieties  only  approxi- 
mately, but  as  this  quality  is  so  influenced  by  conditions  external 
to  the  fniit  itself,  a  liberal  interpretation  is  necessary  in  any  eni^. 
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DSSCmiFTIOH  OF  PX^TBS. 

Flatr  I.  Frantirpitce.^k  typical  mountain  apple  orchard  located  on  the  northeafit 
slope  of  Sharp  Peak  (Peaks  of  Otter),  Vi^nia.  Tbisorcbard  contains  many  Yel- 
low Newtown  trees.    Elevation,  about  2,300  feet;  soil,  Porters  black  loun. 

Plate  II.  Fig.  1.— Country  characteristic  ot  the  Piedmont  r^oD,  Viiginia,  diowing 
the  rolling  character  of  the  land.  Young  apple  orchard  at  the  right.  Peaks  of 
Otterst  the  left.  Elevation,  1,000  feet;  soil,  Cecil  clay.  Fig.  2. — A  young  inter- 
planted  peach  and  apple  orchard,  Amherat  County,  Ya.,  io  the  Piedmont  region. 
Located  at  the  base  and  on  the  lower  slopes  of  a  spur  of  the  Blue  Ridge. 

pLATB  III.  Fig.  1.— AdetachedknobottheBlueBidgeonwhicharelocatedprofitable 
orchards  of  Yellow  Newtown  apples  and  Bilyeu  peachee.  A  deotabte  location 
for  these  varieties.  Fig.  2. — Lower  portion  of  a  "cove"  orchard,  Albemarle 
County,  Va.,  looking  down  the  cove. 

Plate  IV.— Relief  map  showinga  portion  of  the  Piedmont  t^on  adjacent  to  the  Blue 
Ridge,  the  Blue  Ridge  region  south  of  a  point  in  that  r^on  in  proximity  to 
Charlottesville,  Va..  and  other  contiguous  areas  not  included  in  the  preeent  paper. 
(Original  modeled  by  E.  £.  Howell  and  negative  of  same  loaned  by  him  to  this 
Department.) 

Plate  V. — Map  showing  the  pomological  regions  of  Virginia  and  the  South  Atlantic 
States,  Section  of  map  indicated  by  lighter  horizontal  hatching  repreeente  ele- 
vation from  sea  level  to  500  feet;  mostly  Coastal  Plain.  Section  indicated  by 
heavier  diagonal  hatching  represents  elevations  from  about  500  feet  to  1,500  feet, 
except  in  Virginia  north  of  the  Roanoke  River,  where  the  extreme  elevation  is 
1,000  feet;  nearly  all  Piedmont  region.  Vertical  hatching  represents  elevations 
from  1,600  feet,  except  in  Virginia  as  noted  above,  to  4,000  feet;  Blue  Ridge 
re^on.  Lighter  diagonal  hatching  represents  elevations  from  about  1,600  feet  to 
4,000  feet;  Allegheny  and  Cumberland  plateaus.  Solid  green  aieaa,  elevations 
exceeding  4,000  feet.  Heavier  horizontal  batching,  elevations  from  about  SOO 
to  1,500  feet;  valley  regions.  (Base  map,  section  from  contour  map,  by  United 
States  Geological  Survey.) 
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U.  S.  Defabtuent  of  Aobicultube, 

BoBEAU  OF  Plant  Industry, 

Office  of  the  Chief, 
WaskingUm,  D.  C,  Jvly  SO,  1908. 

Sm;  I  have  the  honor  to  transmit  herewith  a  paper  entitled 
"Methods  and  Causes  of  EvolutioD,"  by  Mr.  O.  F.  Cook,  of  this 
Bureau,  and  recommend  its  pubhcation  as  Bulletin  No.  136  of  the 
Bureau  series. 

The  doctrine  of  evolution  is  now  being  made  of  practical  use  in  the 
Bolution  of  problems  of  breeding  and  acclimatization.  -  The  nature  of 
evolution  must  be  understood  before  the  effects  of  selection  and 
environment  upon  the  characters  of  organisms  can  be  correctly  appre- 
ciated as  a  guide  in  our  efforts  to  improve  plants  or  to  avoid  the 
degeneration  which  appears  in  many  of  our  domesticated  varieties. 
The  distinctions  made  in  this  paper  will  assist  in  the  practical  apph- 
cation  of  the  ascertained  facts  of  evolution,  and  will  help  to  avoid 
confufflon  from  numerous  confiicting  theories  which  have  been  devel- 
oped without  bringing  evolution  into  relation  with  the  physiology  of 
plants. 

The  accompanying  report  contains  a  brief  statement  of  the  present 
status  of  our  knowledge  of  these  important  subjects,  particularly 
on  the  sides  relating  to  agriculture.  It  summarizes  in  direct  and 
simple  form  the  results  of  more  detailed  studies  already  published  by 
this  Department  and  in  scientific  journals. 

The  author  wishes  to  acknowledge  helpful  criticisms  from  Prof. 
Willet  M.  Hays  and  from  several  of  his  colleagues,  Messrs.  Walter  T. 
Swingle,  T.  H.  Kearney,  W.  R.  Maxon,  Frederick  V.  Coville,  C.  S. 
Scofield,  and  David  Fairchild.  The  paper  has  also  been  read  by 
Dr.  Alexander  Graham  Bell,  who  has  made  the  following  significant 
comments  regarding  the  function  of  natural  selection: 

I,  too,  entertain  the  feeling  that  natural  selection  does  not,  and  can  not,  produce 
new  species  or  varieties,  or  cause  modificationB  of  living  oiganisms  to  come  into  exist- 
ence. On  the  contiary,  its  sole  function  is  to  prevent  evolution.  In  its  action  it  ia 
destructive  merely,  not  constructive — causing  death  and  extinction,  not  life  and  pro- 
greeaion.    Death  can  not  produce  life;  and  though  natural  eelectbn  may  cause  the 
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death,  ot  the  unfit,  it  caa  not  produce  the  fit — far  less  evolve  the  fittest.  It  may  pei^ 
mit  the  fit  to  Burvive  by  not  killing  them  off  if  they  are  already  in  existence;  but  it 
does  not  bring  them  int«  existence  or  cause  improvement  in  them  after  they  have 
once  appeared.  We  must  look  to  other  agencies  for  the  causes  of  evolution.  A  closed 
gate  ntay  block  a  road,  but  it  does  not  push  the  traveler  into  a  new  path,  or.  indeed, 
cause  him  to  move  at  all.  It  is  a  mere  static  obstruction,  not  a  dynamic  force.  In  a 
similar  manner  natural  selection  prevenla  evolution  along  certain  lines;  but  it  is  not 
a  dynamic  force  compelling  progress  along  other  lines.  The  motive  power  of  evolution 
must  be  sought  elsewhere. 

Respectfully,  B.  T.  Galloway, 

CRic/"  oj  Bur&iu. 
Hon.  Jaues  Wilson, 

Secretary  of  A^rici^ure. 
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METHODS  AND  CAUSES  OF  EVOLUTION. 


□nsoDiJCTnoH. 

Evolution,  is  the  branch  of  science  concerned  with  the  study  of 
organic  change.  That  species  are  subject  to  change  is  a  fact  as 
general  and  as  fundamental  in  the  oi^anic  world  as  gravitation  is  in 
the  ino^anic,  and  no  less  important  in  its  relations  to  human  progress. 
Our  knowledge  of  evolution  is  fw  from  complete,  but  it  affords  our 
only  insight  into  many  important  problems.  * 

The  further  development  of  the  art  of  agriculture  by  which  we 
live  and  even  the  progress  of  the  human  race  itself  are  dependent 
upon  knowledge  of  the  conditions  and  factors  which  bring  about- 
changes  in  organisms.  Our  attempts  to  ameliorate  varieties  or  to 
avoid  d^;eneration  are  experiments  in  evolution.  To  know  how 
species  have  developed  in  nature  affords  a  necessary  basis  of  judg- 
ment in  the  investigation  of  methods  of  improvement  of  domesti- 
cated types. 

The  problem  of  evolution  is  not  to  he  solved  without  understanding 
how  species  are  constituted,  since  it  is  only  in  species  that  evolution 
is  known  to  take  place.  The  higher  plants  and  animals  maintain 
their  existence  in  nature  not  as  separate  individuals  or  in  small, 
isolated  groups,  but  as  lai^  groups  of  freely  interbreeding  individu- 
als— the  groups  we  call  species.  The  lines  of  descent  of  a  normal 
species  are  united  by  free  interbreeding  into  a  vast  network  or  fabric 
in  which  prt^ressive  variations  are  acciunulated  and  biult  up  into 
new  organs  and  functions.  This  constructive  process  also  bears  the 
name  evolution. 

The  members  of  species  are  not  normally  uniform,  but  are  normally 
diverse.  Continuous  interbreeding  among  the  diverse  members  of  a 
species  is  accompanied  by  continuous  chai^ges  in  the  group  as  a  whole, 
though  without  diminishing  the  normal  diversity  of  descent.  The 
more  advanced  the  evolution  of  a  group  the  greater  are  the  diversities 
found  among  the  members  of  the  same  species. 

Natural  selection  fmd  other  agencies  of  the  environment  have  not 
been  found  to  cause  the  evolution  of  species.     After  fifty  years  of 
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study  of  evolution  it  is  becoming  apparent  that  constructive  evolu- 
tionary changes  are  spontaneously  put  forth  by  species,  which  tend 
to  these  evolutionary  motions  as  naturally  as  inanimate  objects  tend 
to  remain  at  rest.  Too  much  emphasis  has  been  laid  upon  evolution 
as  a  process  of  formation  of  new  species  and  too  little  upon  ©volution 
as  a  process  of  change  in  species  already  formed. 

Species  are  multiplied  by  the  subdivision  of  older  species,  but 
evolution  goes  on  whether  species  are  subdivided  or  not.  If  two 
parts  of  a  species  become  separated  the  two  groups  no  longer  share 
the  new  characters  which  may  be  attained  by  each,  and  thus  graduall3' 
become  different.  This  occurs  even  under  apparently  identical 
natural  conditions,  in  neighboring  islands,  mountains,  or  valleys. 
Facilities  for  interbreeding  are  necessary  to  keep  the  same  characters 
distributed  throughout  a  specific  group.  The  formation  of  more 
species  is  one  of  the  results  of  evolution,  but  is  not  a  cause  of  evolu- 
tion.    Evolution  and  species-formation  are  different  problems." 

The  recognition  of  evolution  as  a  property  inherent  in  all  species  of 
plants  and  animals  opens  the  way  to  the  solution  of  many  practical 
problems.  It  is  not  necessaiy  that  breeders  undertake  to  produce 
evolutionary  changes,  for  these  take  place  spontaneously  without  our 
interference.  Our  power  over  evolution  is  to  control  and  direct,  to 
accelerate,  retard,  or  reverse  it.  Some  of  the  means  of  attaining  our 
purposes  are  already  known  to  us,  and  the  chances  of  learning  others 
are  greatly  increased  by  clear  conceptions  of  the  evolutionary  facts 
and  relations  encountered  in  the  work  of  the  breeder. 

Objections  which  have  been  uiged  against  mechanical  theories  of 
evolution  do  not  hold  against  the  present  interpretation  of  the  facts, 
for  selection  and  other  external  conditions  are  not  reckoned  as 
primary  causes  of  evolutionary  progress.  Their  functions  are 
regarded  as  only  secondary  and  directive.  The  theory  that  selection 
causes  evolution,  notwithstanding  its  wide  popularity,  seems  not  to 
be  well  founded.  It  stands  in  the  way  of  further  progress  in  evolu- 
tionary science  and  interferes  with  a  full  development  of  the  art  of 
breeding. 


To  maintain  a  distinction  between  methods  and  causes  conduces 
to  clear  thinking  in  evolution.  How  evolution  proceeds  is  one 
question;  what  actuates  the  motion  ia  another.  By  treating  these 
two  questions  separately  much  confusion  of  issues  may  be  avoided. 

"  Cook,  O.  F.  Evolution  Not  the  Origin  ot  SpecieB,  Popular  Science  Monthly, 
64:446,  1904;  republished  in  the  Annual  Report  of  the  Smithsonian  Institution  for 
1B04  under  the  title  The  Evolutiomuy  SigoiTicance  of  Species.  See  also  FfLcUxa  of 
Species-Formation,  Science,  a.  b.,  23: 506. 
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Evolution  may  be  considered  aa  a  fact,  and  the  modes  or  methods  of 
evolutionaiy  change  may  be  studied  quite  apart  from  any  explanation 
or  theory  of  the  cause  of  evolution.  The  regular  courses  of  the 
heavenly  bodies  are  taken  as  evidence  of  the  fact  of  gravitationj 
although  the  underlying  causes  still  remain  unknown. 

Darwin  ascertained  that  evolution  is  accomplished  through  con- 
tinuous, gradual  changes  in  the  characters  of  species.  He  had  a  wide 
acquaintance  with  species  in  nature  and  with  the  facts  of  variation. 
He  found  in  the  differences  between  natural  groups  evidences  of 
gradual  evolutionary  divergence.  He  saw  that  the  evolutionary 
courses  of  species  coxild  be  traced  from  their  characters,  much  as 
hunters  follow  animals  by  their  tracks.  Those  who  have  a  like 
acquaintance  with  species  in  nature  find  similar  facts  and  accept 
Darwin's  conception  of  the  method  of  evolution. 

Studies  of  the  classification  and  geographical  distribution  of  wild 
species  have  special  value  in  training  the  judgment  in  evolutionary 
matters.  The  evidence  that  evolution  is  accomplished  through 
continuous  changes  of  characters  can  not  be  appreciated  adequately 
by  those  who  know  plants  and  animals  only  as  domesticated  breeds 
and  have  not  become  acquainted  with  the  similarities,  differences, 
and  internal  diversities  of  species  in  nature. 

NATUBAL  SELECTION  1TNXJKE  ARTIFICIAL  BELECTION. 

In  addition  to  showing  that  contmuous  changes  represent  the 
method  by  which  evolution  proceeds,  Darwin  advanced  a  theory  of 
the  cause  of  evolution — natural  selection  by  environmental  agencies. 
He  applied  to  natural  species  analogies  drawn  from  domesticated 
breeds.  The  selective  action  of  the  environment  and  of  the  stru^le 
for  existence  was  supposed  to  interfere  for  the  preservation  of  useful 
variants  in  nature,  to  keep  their  new  characters  from  being  "  swamped  " 
by  interbreeding,  in  the  same  way  that  artificial  selection  is  used  to 
preserve  the  peculiarities  of  domesticated  breeds. 

In  reality,  natural  selection  is  not  similar  to  artificial  selection;  there 
is  a  complete  biological  opposition.  Natural  selection  eliminates 
deficient  and  aberrant  individuals,  but  preserves  the  species  as  a 
great  multitude  of  diverse,  broadly  interbreeding  oi^anisms.  Arti- 
ficial selection  disregards  the  species,  but  saves  some  of  the  aberrant 
forms  and  restricts  their  descent  to  narrow  lines  of  consanguinity. 
Nature  has  been  searched  in  vain  for  proofs  of  the  origin  of  new  types 
from  selected  individuals  or  from  narrowly  restricted  varieties. 
Natural  selection  by  preserving  a  broad  network  of  descent  pyermita 
a  gradual  and  ct)mpletely  continuous  evolution. 

Darwin  had  learned  from  his  studies  of  classification  and  geograph- 
ical distribution  that  species  in  general  evolve  by  gradual  subdivision 
and  divergence,  as  branches  grow  on  trees,  but  the  analogies  of 
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artificial  selection  are  not  in  accord  with  this  idea  of  complete  con- 
tinuity. They  do  not  lead  ua  to  think  of  trees  as  having  inherent 
powers  of  growth,  but  as  growing  because  they  are  pruned." 

The  breeder  cuts  off  all  except  the  most  proficient  individuals  after 
careful  selection  among  small  fluctuating  diflerences.  He  seeks  in 
this  way  to  obtain  the  highest  and  most  uniform  expression  of  a 
particular  character,  but  this  artiflcial  speciahzation  of  characters  in 
narrow-bred  varieties  is  not  the  same  as  the-free  evolutionwy  progress 
ofbroad-bred  natural  species. 

To  keep  a  few  individuals  away  from  the  network  of  descent  of 
their  species  is  not  nature's  method  of  evolution.  Narrow  artifici^ 
selection  turns  its  prot^te  into  paths  of  degeneration.  Natural 
selection  does  not  separate  the  fittest  individuals  from  others  of  their 
kind.  It  leaves  them  to  interbreed  and  share  their  progress  with 
millions  of  the  less  proficient.  Only  the  unfit  suffer  from  nature's 
discrimination.  The  more  prosperous  the  species  the  greater  the 
number  of  interbreeding  individuals.  Only  when  species  are  veiling 
on  extinction  do  they  approach  the  condition  of  narrow  breeding 
shown  in  domesticated  varieties. 

NATUIIAI.  SELECTION  NOT  THE  CAITSE  OF  BVOLTTnON. 

DMTvin  retained  much  of  the  pre-evolutionary  idea  that  species  are 
normalfy  stationary,  and  was  accordingly  led  to  infe:  that  changes  of 
characters  must  be  brought  about  through  changes  of  external  con- 
ditions. Species  were  not  supposed  to  have  an  inherent  power  of 
making  progressive  changes  without  environmental  interference  or 
even  in  spite  of  it.  Variability  was  recognized,  but  variations  were 
not  thought  of  as  resulting  in  evolution  unless  selection  interposed. 
The  adaptive  fitness  of  many  species  to  particular  environments 
seemed  to  indicate  that  the  causes  of  evolutionary  progress  were  in 
the  environment. 

It  is  the  office  of  natural  selection  to  guide  the  evolutions  of  species 
in  directions  of  fitness  to  their  environments,  but  not  as  a  cause  of 
evolution,  not  through  any  power  to  actuate  the  evolutionary  motions 
of  species.  The  influences  of  selection  are  more  often  exerted  in  hold- 
ing species  back  than  in  carrying  them  forward.  Adaptation  is  not 
the  whole  of  evolution,  but  only  a  particular  kind,  a  specially  directed 

"  "  Each  new  variety  or  epeciee,  when  formed,  will  generally  take  the  place  of,  and 
thus  exterminate,  its  lees  well-fitted  parent.  This  I  believe  to  be  the  origin  of  the 
classification  and  affinities  of  organic  beings  at  all  times;  for  organic  beingsalwayHirem 
to  branch  and  subbrancfa  like  the  limba  of  a  tree  from  a  common  trunk,  the  flourishing 
and  diverging  twigs  destroying  the  leau  vigoroua — the  dead  and  lost  branches  rudely 
representing  extinct  geneiK  and  families." — Darwin,  Charles,  On  the  Tendency  of 
Speciee  to  Form  Varieties,  etc.    Proceedings  oC  the  Linnean  Society  of  London,  1857, 


C.oi 


)Ogk 


NATURAL  SELECTION  NOT  THE  CAUSE  OF  EVOLUTION.  11 

form  of  evolution.  If  continued  variation  is  assumed,  it  is  to  this  that 
the  evolutionary  progress  must  be  ascribed,  not  to  natural  selection. 
Selection  merely  limits  the  directions  that  progressive  variations 
may  take." 

A  logical  fallacy,  as  well  as  a  biological  error,  is  involved  in  assuming 
that  the  selecting  away  of  a  part  of  a  supposedly  stationary  s[)eciea 
would  change  the  characters  of  the  remainder.  Only  the  statistical 
averages  of  the  survivors  of  such  a  species  would  be  shifted,  not  their 
evolutionary  positions.  Selection  would  leave  the  surviving  members 
of  a  group  more  uniform,  but  it  would  not  carry  them  farther  on  the 
course  of  development.  Progress  toward  uniformity  means  that 
some  of  the  characters  are  suppressed  instead  of  new  differences  being  • 
added.  Greater  uniformity  marks  an  agricultural  improvement  in  a 
domesticated  variety,  but  is  not  a  measure  of  evolutionary  progress 
in  a  natural  species. 

Some  of  the  most  effective  evidence  of  the  supposed  power  of 
selection  to  produce  changes  of  characters  has  been  drawn  from  the 
phenomena  of  mimicry  among  butterflies.  Harmless  species  some- 
times show  very  close  resemblance  in  wing  colors  to  members  of  other 
families  protected  against  birds  by  distastsful  secretions.  But  even 
mimicry  can  be  understood  by  recognizing  that  selection  tends  to 
restrict  evolution  better  than  by  supposing  that  selection  has  draped 
the  mimetic  species  away  from  their  relatives  and  painted  them  with 
new  colors  to  resemble  unrelated  types.  Likeness  exists  before 
differences  develop.  It  is  only  necessary  to  suppose  that  selection 
has  preserved  similarities  when  these  were  of  use,  while  the  related 
groups  have  been  free  to  diverge  in  colors,  as  in  other  characters. 
Mimicry  affords  striking  proof  that  selection  can  lead  two  or  more 
species  to  evolve  in  parallel  or  converging  directions,  but  it  does  not 
show  that  selection  is  the  motive  power  of  evolutionary  change. 

If  species  were  not  already  evolving,  natural  selection  would  have 
no  influence  over  them ;  there  would  be  no  motion  to  be  resisted  and 
guided  toward  greater  utility.  That  selection  should  not  be  expected 
to  originate  new  characters  has  often  been  recognized,  but  it  is  equally 
unreasonable  to  suppose  that  existing  characters  would  be  modified 
by  selection  if  species  were  normally  stationary.  The  facts  of  adapta- 
tion abundantly  corroborate  the  Darwinian  conception  of  evolution 
as  a  process  of  gradual  change  in  the  characters  of  species,  but  they 
afford  no  proof  at  all  that  selection  can  cause  adaptive  variations  or 
carry  along  the  evolutionary  progress  of  species. 

Strangely  enough,  the  general  popularity  of  the  doctrine  of  evolu- 
tion has  been  due  largely  to  this  theory  which  made  selection  appear 

"Cook,  O.  F.  Weevil-RMisting  AdapUtione  of  the  Cotton  Plant.  Bulletin  SS, 
Bui«ftU  of  Plant  Industry,  U.  S.  Dept.  of  Agriculture.    1906. 
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as  the  cause  of  evolution,  the  side  of  Darwinism  which  has  been  most 
persistently  questioned  by  students  of  nature.  Many  intelligent 
people  think  they  can  see  clearly  that  natural  selection,  working 
through  variability,  causes  species  to  evolve,  but  among  biologists 
this  has  continued  to  appear  doubtful.  The  scientific  literature  of 
the  last  half  century  abounds  in  protests  declaring  that  the  alleged 
cause  is  inadequate  and  the  reasoning  inconsistent  with  the  facts. 

Philosophical  writers  found  in  natiu'al  selection  an  extremely 
attraetive  hypothesis  which  made  the  organic  world  a  result  of  its 
environment.  Those  who  are  not  deterred  by  the  biological  diffi- 
culties begin  by  accepting  natural  selection  as  the  cause  of  evolution, 
and  then  ai^e  that  the  changes  are  continuous  because  they  are 
results  of  continuous  selection.  This  is  to  reverse  Darwin's  method 
of  reasoning,  for  he  used  the  facts  of  gradual  evolution  to  support 
the  theory  of  selection.  The  withdrawal  of  the  theory  of  selection 
does  not  weaken  the  doctrine  of  continuity,  but  leaves  it  the  more 
firmly  established. 

Darwin's  first  concern  was  not  to  demonstrate  the  theory  of 
natural  selection,  but  to  implant  in  the  minds  of  his  readers  the 
general  conception  of  organic  evolution.  He  made  free  use  of  any 
facts,  suggestions,  or  theories  that  seemed  likely  to  aid  in  estabUsh- 
ing  the  basic  idea  of  evolution.  Many  of  his  readers  could  under- 
stand the  argument  for  natural  selection  as  a  cause  of  evolution, 
while  very  few  could  appreciate  the  mass  of  detailed  evidence  prov- 
ing the  more  fundamental  fact  that  the  changes  of  characters  are 
gradual  and  continuous.  The  theory  of  selection  soon  overshadowed 
the  fact  of  continuity.  Darwinism  came  to  mean  merely  natural 
selection.  Advocates  and  opponents  aUke  have  allowed  themselves 
to  forget  that  Darwin's  percoi>tion  of  the  method  of  evolution  was 
independent  of  liia  theory  of  cause. 

THE  SIGNIFICANCE  OF  USELESS  CHAJtA(7IBBS. 

Useless  characters  have  more  bearing  tlian  useful  characters  upon 
the  question  of  evolutionary  methods  and  causes.  No  interpreta- 
tion is  adequate  that  does  not  provide  for  the  evolution  of  useless 
characters.  If  useless  <lifFerences  can  be  evolved  without  selection, 
the  same  may  be  expected  for  useful  differences.  To  suppose  that 
selection  is  the  cause  of  evolution  no  longer  appears  necessary. 

The  theory  of  selection  requires  us  to  beheve  in  the  utility  of  all 
characters  and  in  the  development  of  each  character  through  the 
selective  origination  of  a  new  species.  Darwin  appreciati'<i  the 
difhculties  of  his  hypothesis  and  continued  all  his  life  to  seek  addi- 
tional evidence.  Many  other  naturalists  have  joined  in  the  search, 
and  a  large  literature  of  adaptations  has  acjcumulated.     New  and 
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interesting  uses  of  many  rharacters  have  been  discovered,  but  the 
results  do  not  support  the  assumption  of  utility  for  all  characters. 
The  examination  of  any  group  of  species  or  genera  shows  that  the 
useless  differences  vastly  outnumber  those  for  which  any  environ- 
mental use  can  he  assigne<l  or  even  imagined. 

Possibilities  of  former  utility  in  characters  now  useless  may  be 
admitted,  hut  the  prepon<lerance  «f  useless  differences  is  far  too 
great  to  be  thus  explained  away.  The  issue  ia  not  so  plain  among 
the  complex  structures  and  diverse  habits  of  the  liigher  animals  and 
plants.  Conclusive  evidence  conies  from  the  lower  orders,  where 
many  species  and  genera  have  the  same  habits  and  Uve  under  the 
same  con<litions  and  yet  display  endless  differences  of  form  and 
structure.  There  may  still  be  doubt  regarding  the  present  or  past 
utihty  of  any  particular  character,  but  there  can  be  no  question  that 
diversities  of  characters  are  out  of  all  proportion  to  selective  diversities 
of  environment." 

A  useful  character  has  an  evolutionary  advantage,  for  it  can 
develop  and  spread  through  the  species  without  being  hindered  by 
the  natural  selection  which  discriminates  against  useless  and  injurious 
characters.  Any  change  not  forbidden  by  the  limiting  factors  of 
environment  and  competition  can  go  on  by  mere  evolutionary  pro- 
pensity. The  evolutionary  progress  of  a  useful  character  is  no  less 
spontaneous  than  that  of  a  useless  character.  Selection  need  not 
be  thought  of  as  carrying  along  the  useful  character,  but  only  as 
hindering  the  development  of  injurious  characters.  Selection  works 
through  restriction  of  descent — restriction  of  evolution. 

A  species  evolving  in  the  direction  of  longer  hair  would  be  able  to 
resist  increasing  degrees  of  cold,  but  it  is  not  necessary  to  think  that 
the  cold  causes  the  longer  hair  to  be  evolved.  The  utility  of  a  new 
variation  depends  upon  the  environment  at  hand  when  the  variation 
is  put  forth.  Thus,  utility  is  a  consequence  of  evolution;  to  say 
that  it  is  the  cause  of  evolution  is  to  reverse  the  true  relations  of  the 
facts.  Instead  of  selection  causing  the  evolution  of  the  useful 
character,  it  ia  the  advance  of  evolution  that  enables  the  higher 
standards  of  selection  to  be  applied  without  destroying  the  species. 
The  evolutionary  progress  of  the  species  is  not  a  result  of  selection, 
but  an  antecedent  condition. 

To  gain  clear  pereeptions  of  evolutionary  factors  wo  may  lay 
aside  this  historical  assumption  that  selection  is  the  motive  power 
of  evolution,  the  active  principle,  agency,  or  cause  by  which  evolu- 
tion is  brought  about.  Evolution  is  to  be  conceived  in  the  mind  as 
entirely  independent  and  distinct  from  selection. 

"  Cook,  O,  F.  Bvolulionary  Inferences iroiu  the  Diplopodo.  Proc.  Entomological 
Society  of  Washingion,  5:  84.    1902. 
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The  failure  to  distinguisli  adequately  between  the  theory  of  selec- 
tion and  the  fact  of  gradual  change  has  led  aome  writers  to  suppose 
that  the  idea  of  continuous  evolution  must  be  given  up  when  the 
theory  of  selection  is  rejected.  Hence,  they  return  to  the  older 
notion  of  fixity  of  species  and  make  use  of  the  idea  of  evolution  only 
to  the  extent  of  supposing  that  new  species  originate  from  older 
species  by  abrupt  transformations  of  individuals,  instead  of  being 
created  altogether  anew.  Sudden  changes  of  characters  often 
occur,  variously  known  as  "sports,"  "mutations,"  or  "extraor- 
dinary births,"  and  these  have  been  taken  as  new  species  and  as 
true  examples  of  the  method  of  evolution. 

Abrupt  variations  in  the  characters  of  individuals  do  not  necessarily 
conflict  with  the  method  of  evolution  as  a  continuous  change  in  the 
network  of  descent  of  the  species.  A  single  sheep  may  jump  the 
fence,  but  this  <loes  not  prove  that  a  new  flock  is  to  be  formed,  for 
the  others  usually  follow.  The  motion  of  the  flock  would  still  be 
gradual,  no  matter  how  far  the  individual  sheep  might  jump.  An 
individual  variation,  however  wide,  would  not  have  evolutionary 
value  and  permanence  unless  the  new  character  were  able  to  spread 
to  other  members  of  the  species,  and  thus  become  estabUshed  in  the 
network  of  descent, 

A  new  character  is  like  a  new  pattern  in  a  fabric.  Substitutions 
among  patterns  already  designed  are  not  to  be  confused  with  the 
working  out  of  new  patterns.  Sudden  alternations  among  old 
characters  do  not  compel  us  to  believe  that  new  characters  are  made 
sutidenly.  The  facts  of  continuous  change  shown  in  natural  species 
enable  us  to  think  of  new  characters  as  woven  by  gradual  changes 
and  combinations  of  older  characters  through  the  interweaving  of 
the  lines  of  descent  of  the  species. 

REVERSION,  UUTATION.  AND  UENDELISM. 

A  narrow-hred  uniform  variety  shows  only  one  set  of  characters,  so 
that  the  characters  of  a  diverse  indivi{lual  mutant  appear  to  be  new. 
But  if  we  observe  a  sufficient  series  of  mutations  as  they  spring  from 
the  same  uniform  variety,  a  wide  range  of  individual  diversity  is 
found,  like  that  of  the  wild  species  from  which  our  cultivated  varieties 
are  derived.  It  becomes  evident  that  selective  narrow  breeding  has 
not  ilestroyed  the  ancestral  diversities,  but  only  suppressed  them. 
Though  showing  onlj'  one  set  of  characters  in  its  external  visible 
form,  the  narrow-bre<l  variety  still  transmits  a  long  series  of  latent 
differences." 

a  Cook,  O.  F.     Heredity  HeUled  to  Memory  and  InBtinct.     The  Moniel,  18:  363. 
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To  ascertain  that  an  individual  plant  or  animal  has  brought  s  really 
new  character  into  expression  it  would  be  necessary  to  have  a  com- 
plete account  of  its  ancestry',  to  know  all  the  characters  which  are 
being  transmitted  along  the  lines  of  descent.  Such  knowledge  is  not 
to  be  obtained  from  the  pedigrees  of  a  few  generations  of  narrow-bred 
individuals.  The  wild  species  gives  the  best  idea  of  the  normal 
diversity  of  ancestral  characters.  When  the  wild  species  no  longer 
exists  our  only  resource  is  to  apply  the  analc^es  of  diversity  shown 
in  other  related  wild  types. 

The  ranges  of  diversity  shown  in  wild  species  are  not  equal,  but 
they  are  generally  very  much  wider  than  in  narrow-bred  domesticated 
varieties.  Thus,  aboriginal  cotton  varieties  from  Central  America, 
though  often  as  well  isolated  and  as  distinct  from  each  other  as  natu- 
ral species,  have  an  individual  diversity  corresponding  to  that  of  our 
whole  series  of  varieties  of  Upland  cottons  and  even  greater.  The 
mutative  variations  of  our  Upland  varieties  often  show  some  of  the 
forms  of  diversity  which  are  regularly  present  in  the  Central  American 
series,  but  are  not  represented  in  any  of  the  Upland  varieties  now 
cultivated  in  the  United  States. 

The  sudden  mutative  changes  in  our  Upland  cottons  which  fall  out- 
side the  range  of  diversity  of  the  Central  American  tj-pes  are  in  the 
nature  of  abnormalities,  such  as  the  shortening  of  joints,  fasciation  of 
branches  and  flowers,  and  partial  or  complete  absence  of  lint.  Such 
a  degeneration  does  not  constitute  a  new  character  in  any  truly  evo- 
lutionary sense.  '  It  is  merely  a  failure  to  bring  an  old  character  into 
normal  expression. 

By  hybridizing  two  narrow-bred  varieties  we  can  often  recall  to 
expression  many  of  the  diverse  characters  of  the  aboriginal  species — 
characters  which  may  have  been  suppressed  for  so  many  generations 
that  they  appear  to  us  as  entirely  new.  Thus,  the  characters  of  mu- 
tations and  of  hybrids  may  have  the  same  origin  in  the  store  of 
latent  diversities  which  even  the  most  uniform  varieties  continue  to 
transmit. 

Hybridization  serves  our  purposes  best  in  plants  grown  by  vegeta- 
tive propagation,  but  mutations  are  preferable  in  species  grown  from 
seed,  because  the  change  of  expression  is  more  definitely  "fixed" 
from  the  first,  without  the  need  of  the  series  of  selections  used  for 
fixing  the  characters  of  hybrids,  sometimes  ineffectually. 

Thus,  characters  which  have  been  supposed  to  originate  suddenly 
in  mutative  variations  can  be  viewed  with  better  reason  as  reversions 
or  as  degenerations;  often  they  partake  of  the  nature  of  both.  That 
the  great  majority  of  mutations  are  obviously  abnormal  and  inferior 
in  fertility,  even  to  the  degenerating  stocks  from  which  they  spring, 
is  a  sufficient  reason  for  refusing  to  regard  them  as  true  examples  of 
a  constructive  evolutionary-  progress. 


16  METHODS  AND  CAUSES   OF   EVOLUTION. 

Many  instances  of  abrupt  variations,  or  "sports,"  were  known  to 
Darwin,  but  lie  consi<tere<l  tliat  sudden  changes  of  characters  indicate 
abnormality.  He  was  too  familiar  with  tlie  evidences  of  continuous 
change  in  natural  species  to  look  with  favor  upon  the  idea  of  evolu- 
tion by  sudden  jumps  from  one  species  to  another.  The  following 
passages  may  serve  to  show  his  general  conclusion  regarding  the 
group  of  facts  now  commonly  described  as  mutation  and  Mendelism: 

The  ordinary  result  of  a  cross  is  the  production  ot  a  blended  or  intermediate  form; 
but  in  certain  cases  some  of  the  ofispring  take  closely  after  one  parent-form,  and  some 
after  the  other.  This  is  especially  apt  to  occur  when  the  parents  differ  in  characters 
which  first  appeared  as  sudden  variations  or  monslrositiefl." 

When  two  breeds  are  crossed  their  characters  usually  become  intimai«ly  fused 
together;  hut  some  characters  refuse  to  blend  and  are  transmitted  in  an  unmodified 
state  either  from  both  parents  or  from  one. 

From  this  fact,  and  from  the  several  slight,  a^rcgated  differences  which  distinguish 
domestic  races  and  species  from  one  another,  not  being  liable  to  this  peculiar  form  of 
transmission,  we  may  conclude  that  it  is  in  some  way  connected  with  the  sudden 
appearance  of  the  characters  in  question. 

Some  few  characters,  however,  are  incapable  of  fusion,  but  these  are  unimportant, 
as  they  are  often  of  a  eemimonstrous  nature  and  have  appeared  suddenly.^ 

Although  the  sudden  changes  and  the  "peculiar  form  of  transmis- 
sion" shown  in  mutative  varieties  are  often  connected  with  abnor- 
malities, other  forms  of  alternative  expression  of  characters  are 
general  in  nature  and  must  be  reckoned  as  entirely  normal.  Sexual 
differences  represent  a  form  of  alternative  expression  of  characters 
quite  as  definite  as  in  the  so-called  "Mendelian  hybrids"  in  which 
contrasted  parental  characters  "refuse  to  blend." 

It  is  a  most  familiar  fact  that  sexually  diverse  parents  produce 
sexually  diverse  offspring,  and  in  equal  numbers  when  averages  are 
considered.  Darwin  and  others  have  shown  that  the  characters 
expressed  in  only  one  sex  are  transmitted  by  both  sexes.  There  is 
much  additionaJ  evidence  that  sexual  diversity  arises  from  the  une- 
qual expression  of  alternative  characters,  not  from  unequal  transmis- 
sion, and  the  same  interpretation  can  be  applied  to  all  the  facts  of 
Mendelism.  Considered  as  a  phenomenon  of  alternative  expression, 
Mendelism  finds  a  place  in  a  connected  series  of  phenomena  as  one 
of  many  forms  of  diversity  which  may  exist  among  the  members  of 
the  same  species.  The  assumptions  used  to  explain  Mendelism  as  a 
phenomenon  of  alternative  transmission  are  too  complicated  to  secure 

a  Darwin,  Charles.*  The  Descent  of  Man  and  Rpleclion  in  Ttclalion  lo  Sex,  New 
York  edition,  p.  172,     1896. 

6  Darwin,  Gliarles.  The  Variation  of  Animals  and  Plants  Under  Domeslicatiim, 
New  York  edition,  pp.  69,  72,  and  157.     1897, 
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credence  when  the  possibility  of  a  simpler  interpretation  is  once 
appreciate*!," 

ADjnsnCENTB  OF  CHAB.ACTEB.B  TO   EXTERNAl^  CONDITIONS. 

Another  form  of  alternating  expression  is  found  in  the  changes  of 
characters,  often  very  abrupt,  by  which  organisms  are  able  to  adjust 
themselves  to  different  conditions  of  pxistence.  Before  the  poasi- 
biUties  of  alternative  expression  were  realized,  tliese  environmental 
changes  were  supposed  to  represent  a  power  of  the  environment  to 
form  new  characters  in  organisms,  a  siippo.nition  no  longer  required. 
The  alternative  characters  of  the  same  species  are  like  the  two  or 
more  forma  which  the  same  chemical  substance  may  take  in  crystal- 
lization. 

Environmental  chains,  like  mutations,  are  to  be  considered  as 
alternative  expressions  of  characters  already  developed;  they  do  not 
represent  the  progressive  changes  by  which  new  characters  are  origi- 
nated. One  alternative  character  need  not  be  considered  more 
normal  than  another,  seeing  that  freedom  of  substitution  among 
many  alternative  characters  is  a  normal  condition  in  species. 

The  finely  divided  leaves  which  some  amphibious  plants  put  forth 
when  growing  in  water  are  as  truly  characters  of  the  species  as  the 
entire  leaves  shown  by  plants  growing  on  dry  soil.  Even  the  same 
individual  when  transplanted  from  one  habitat  to  the  other  changes 
the  character  of  its  leaves.  The  environment  merely  calls  one 
alternative  or  another  into  expression,  just  as  the  pupils  of  our  eyes 
open  in  the  darkness  and  contract  in  the  light.  It  is  not  necessary 
to  suppose  that  characters  which  are  changed  with  changes  of 
environment  are  products  of  environment  or  that  such  changes  add 
anything  to  the  evolutionary  progress  of  the  species. 

How  the  external  influence  works  upon  the  internal  adjustments 
so  as  to  call  forth  a  substitution  of  one  alternative  character  for 
another  is  still  unknown,  but  there  is  no  lack  of  evidence  that  such 
relations  exist.  To  take  the  adjustments  of  such  characters  as 
examples  of  evolution  is  another  way  of  confusing  the  result  with 
the  cause. 


"Cook,  0.  P.  Mendelism  and  Other  Methods  of  DeBcent.  Proc.  Waehin^km 
Academy  of  Sciences,  9:  189.     1907. 

A  HendeliBD  method  of  inheritance,  by  the  altcnialivo  tranamission  of  coiitraaled 
cbaiscteni  in  pure  germ  cella,  could  have  do  direct  relation  to  evolution.  It  has  been 
diown  by  Mr.  G.  H.  Hardy  (Science,  n.  h.,  28:  49)  that  a  character  inherited  in  the 
Mendelian  hahion  would  not  t«nd  lo  spread  through  a  species.  The  propoHion  in 
which  such  a  character  was  represented  in  a  group  would  not  increase  with  BUccemive 
generations,  but  would  preserve  a  conotant  average  after  the  second  generation,  if 
there  were  no  selection  or  otter  interference. 

52641— Bull.  136-08 3  ,^  , 
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The  power  of  external  conditions  to  influence  expression  is  not 
limited  to  the  substitution  of  one  environmental  character  for 
another.  The  phenomena  of  acclimatization,  no  less  than  those  of 
mutation,  require  to  be  brought  into  relation  with  the  facts  of  normal 
diversity.  Transfers  of  cotton  and  other  plants  to  new  conditions 
are  often  followed  by  striking  changes  of  characters  far  beyond  the 
range  of  ordinary  environmental  accommodations.  Sometimes  all 
the  individuals  of  the  same  planting  change  in  the  same  way,"  and 
sometimes  a  wonderful  individual  diversity  is  aroused. 

Instead  of  rare  mutations  of  a  few  individuals  of  an  otherwise 
uniform  variety,  there  is  a  promiscuous  mutation  of  all  the  indi- 
viduals at  once,  each  in  a  different  direction.  To  beheve  that  the 
same  environment  makes  all  these  diverse  characters  anew  is  obviously 
unreasonable.  But  when  the  normal  diversity  of  the  members  of 
species  is  recognized,  and  the  fact  that  such  diversities  are  trans- 
mitted, it  becomes  possible  to  understand  that  an  unwonted  condition 
may  recall  many  ancestral  diversities  into  expression  by  disturbing 
the  internal  relations  wliich  govern  the  expressions  of  the  characters. 
The  result  is  the  same  as  though  the  plants  were  making  experiments 
with  all  the  various  degrees  and  combinations  of  their  ancestral 
characters  to  see  which  might  be  best  adapted  to  the  strange  sur- 
roundings. Thus,  the  planting  of  a  variety  under  new  conditions 
ma,y  serve  the  same  purpose  as  hybridization  in  recalling  diverse 
chftraeters  ti>  expression. 

CHARACTERS  NOT  DIRECTLT  HOIJ>£S  BT  ENVXEOKHSNT. 

In  the  century  before  Darwin  manj'  students  of  nature  interpreted 
facts  of  adaptation  as  indications  of  evolution.  But  instead  of 
appreciating  evolution  as  progressive  change  in  species,  most  of  the 
pre-Darwinian  evolutionists  dwelt  upon  the  idea  that  the  organisms 
were  directly  molded  by  their  environments  into  adaptive  conformity. 
They  assumed  that  all  of  the  diversities  found  among  members  of  the 
■  same  species  are  due  to  inequalities  of  environment,  and  pointed  to 
tlie  results  of  environmental  limitations  and  adjustments  as  true 
examples  of  evolution.  This  idea  of  evolution  as  a  direct  result  of 
environmental  influences  has  continued  to  find  supporters.  Many 
attempts  have  been  made  to  substitute  the  teaching  of  Lamarck  for 
that  of  Darwin,  or  to  supplement  natural  selection  by  alleged  environ- 
mental factors. 

Darwin's  superior  insight  enabled  him  to  take  an  important  step 
in  advance  of  his  predecessors.     lie  agreed  with  them  that  adapta- 

1  Dr.  C.  A.  White,  of  Washington,  D.  C,  has  described  such  changes  in  the  tomato 
tind  calh  (hem  ^gregale  mutations.  The  Mutalione  of  LyCoperaicum,  Popular 
Science  Monthly,  47:  151. 
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tion  shows  Felation  to  the  environment,  hut  judged  that  the  relation 
is  not  direct.  He  recognized  also  that  evolution  pertains  to  species, 
not  merely  to  organisms  in  mass,  and  he  found  in  natural  selection 
the  way  by  which  evolutionary  changes  in  species  are  influenced 
indirectly  by  their  environments.  Those  who  have  rejected  selection 
and  returned  to  Lamarck's  theory  of  adaptive  evolution  through  a 
direct  molding  of  characters  by  the  environment  have  not  made 
good  their  case.  To  find  that  selection  does  not  produce  new  charac- 
ters does  not  prove  that  they  arc  produced  by  the  environment.  It 
has  not  been  chown  that  the  environment  hcs  any  active  constructive 
influence  in  descent,  either  in  individual  oi^anisms  or  in  species  at 
lai^. 

The  environment  often  appears  to  change  the  rhararters  of  organ- 
isms, but  there  is  no  indication  that  these  changes  represent  pro- 
gressive evolution.  All  forms  of  environmental  influence  thus  far 
discovered  can  be  interpreted  in  one  or  two  Hays,  either  as  hmitations 
of  existing  characters  or  as  substitutions.  Mutilations,  diseases,  and 
similar  abnormalities  imposed  by  the  environment  often  destroy 
organisms  or  weaken  their  progeny,  but  are  not  known  to  contribute 
anything  to  evolutionary  progress.  The  substitution  of  one  character 
for  another  as  following  an  environmental  change  or  interference 
can  not  be  accepted  as  the  formation  of  a  new  character,  now  that 
organisms  are  known  to  inherit  and  transmit  characters  in  latent 
form  and  to  bring  one  or  another  into  expression  with  or  without 
relation  to  external  conditions. 

DIBECTI0N8  OP  EVOLTTTION  NOT  FIXBD. 

Other  writers  have  turned  away  from  the  external  environment  to 
seek  the  causes  of  evolution  in  internal  substances  or  mechanisms  of 
heredity.  From  minutely  detailed  studies  of  species  of  Ilieracium, 
Naegeli  gained  a  conception  of  evolutionarj-  motion  as  tending  to  cany 
species  in  definite  directions,  and  incorporated  thi.s  idea  into  a  theory 
of  the  structure  of  protoplasm.  He  refused  to  accept  Darwin's 
opinion  that  species  are  variable  indefinitely  in  all  directions,  but 
declared  that  they  vary  in  single  definite  directions. 

The  facts  are  again  matters  of  observation.  The  members  of  a 
normal  sexual  species  have  many  kinds  of  diversify,  showing  that 
many  evolutionary  changes  can  go  on  simultaneously  in  the  same 
species.  It  has  been  found  that  Hieracium  is  parthenogenetic ;  that 
is,  the  flowers  frequently  develop  seed  without  fertilization.  This 
explains  the  unusual  constancy  of  characters,  for  parthenogenesis  is 
like  vegetative  propagation  in  being  exempt  from  the  indiscriminate 
diversity  shown  in  normally  sexual  groups.  The  variations  of  par- 
thenogenetic plants   are  not   shared   among   the   different   lines  of 
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descent,  but  follow  separate  courses  and  gradually  diverge  in  definite 
directions.  Neverthcles-s,  these  more  definite  changes  are  not  to  be 
accepted  as  examples  of  normal  evolution,  for  they  lead  toward 
sterility  and  extinction  if  sexual  reproduction  does  not  intervene. 

Naegeli'a  conception  i)f  internal  causes  of  evolution  through  proto- 
pla.smic  mechanisms  of  I:ere<lity  has  been  borrowed  and  combined 
with  many  other  theories,  sometimes  even  with  the  idea  of  evolution 
by  environmental  causation.  Weismami  denied  the  inheritance  of 
characters  impose<l  on  the  bodies  of  organisms  by  the  enviroimient, 
but  conjectured  tJiat  lieritable  characters  might  be  imposed  by  the 
environment  directly  upon  the  germ  cells.  This  made  it  possible  to 
think  of  evolution  as  carried  forward  by  enviroimient  ally  directed 
variations,  so  that  adaptation  would  be  explained  without  natural 
selection,  A  return  toward  Lamarck's  doctrine  became  possible  for 
those  who  wishe<l  to  reject  natural  selection  because  it  did  not  explain 
variation. 

Thr.t  natural  selection  is  not  responsible  for  all  that  has  been 
ascribed  to  it  does  not  juslif}'  a  neglect  to  appreciate  its  true  power 
of  leading  the  evolutions  of  species  towartl  adaptation.  If  the  direc- 
tions of  evolution  were  fixed  in  advance  or  controlled  by  internal 
mechanisms,  t!ie  preservation  of  the  species  w<»uM  depend  altogether 
upon  coincidence.  Selection  would  have  no  power  to  influence  the 
direction  of  evolution. 

Adaptations  are  t(K>  numerous  and  too  finely  speciaHzed  to  be 
explained  as  mere  coincidences;  they  are  joint  products  of  evolution 
and  selection.  Thougli  not  ade<|uate  to  prove  that  the  evolutionar>' 
motions  of  species  are  caused  by  the  selective  agency  of  the  environ- 
ment, the  testimony  of  adaptation  is  ample  to  show  that  the  evolu- 
tionary directions  of  si)ecies  are  not  definitely  determined  by  internal 
agencies  or  mechanisiiia, 

DIVEBSITY  A  FACTOB  IN  NATTJBAL  EVOLTTTION. 

The  problem  of  evolution  always  leads  back  to  the  discussion  of 
variation,  because  tliis  term  is  used  to  cover  all  the  differences  found 
among  the  members  of  a  species.  Somewhere  among  the  internal 
diversities  of  the  species  are  cliaracters  which  at  some  future  time 
will  become  the  common  jiroperty  of  the  whole  group  and  serve 
to  distinguish  it  from  othei  species  in  which  these  characters  do 
not  develop.  The  problem  is  to  fix  upon  the  truly  evolutionary 
differences. 

Several  kinds  of  differences  liave  been  used  as  examples  of  evolution, 
as  shown  in  the  previou.s  pages.  Some  writers  have  looked  upon 
the  fluctuating  individual  tlifferences  of  narrow-bred  varieties  as  the 
means  of  evolutionary'  progress,  whdc  others  have  considered  that 
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new  species  are  formed  by  sudden  mutations.  A  third  doctrine 
treats  of  enTironmental  variations  as  representing  eTolution;  a 
fourth  would  illustrate  eyolution  by  the  smaller  and  more  definite 
changes  found  in  psrthenogenetic  and  self-fertilized  Tarieties. 

There  is  still  anotiier  type  of  diTcrsity  which  seems  to  have  more 
significance  in  evolution  than  any  of  the  preceding.  This  is  the  nor- 
mal diversity  of  natural  broad-bred  species,  the  differences  found  in 
species  before  descent  is  restricted — differences  manifeet  even  when 
tiie  conditions  are  so  uniform  as  to  call  forth  no  environmental 
variation. 

To  distinguish  this  diversity  of  normal  descent  from  Suctuating 
and  environmental  variations,  the  word  "heterism"  has  been  used. 
Heterism  can  be  eliminated  by  restricting  descent  to  narrow  groups 
or  to  individual  lines,  and  can  thus  be  distinguished  from  the  fluctu- 
ating differences  that  are  always  to  be  detected,  even  in  the  most 
uniform  of  our  narrow-bred  domesticated  varieties. 

Fluctuating  differences  have  been  subjected  to  careful  statistical 
study  and  have  been  found  to  conform  to  mathematical  curves  of 
chance  distribution,  Uke  curves  made  from  the  records  of  a  marksman 
shooting  at  a  target.  This  conception  of  chance  deviation  from  a 
fixed  standard  of  heredity  evidently  does  not  apply  to  sexuality  and 
other  normal  forms  of  diversity  among  the  members  of  species. 
Fluctuations  continue  to  be  shown  alike  on  all  the  lines  of  descent 
into  whicdi  a  species  may  be  separated,  but  heteristic  differences  are 
separately  expressed  on  different  lines  of  descent  when  a  species  is 
subdivided  by  selective  narrow  breeding.  Ilie  fact  that  all  charac- 
ters fluctuate  leaves  the  fluctuating  variations  without  special  sig- 
nificance in  evolution,  though  they  are  of  interest  in  showing  that 
uniformity  is  an  artificial  ideal  not  to  be  attained  in  practice,  even 
under  experimental  conditions. 

Sexual  differences  represent  a  very  highly  specialized  form  of 
heterism,  but  all  gradations  of  diversity  are  found  between  sexual 
differences  and  mere  environmental  variations  and  fluctuations. 
Though  evolution  is  a  gradual  process  it  is  not  necessary  to  suppose 
that  advance  takes  place  only  by  the  selective  accumulation  of 
infinitesimal  fluctuating  differences.  Normal  diversity  of  descent 
provides  for  free  substitutions  and  alternations  in  the  expression  of  a 
much  wider  range  of  characters. 

In  diversities  of  descent  rather  than  environmental  or  fluctuating 
variations  are  to  be  found  causes  of  evolution,  factors  of  change  in 
the  characters  of  species.  Heterism  does  not  serve  the  purposes 
of  evolution  alone.  It  has  a  physiological  value  in  reproduction. 
Hi^-grade  organisms  are  the  offspring  of  diverse  parents.     The  higher 
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we  go  in  the  scale  of  life  the  more  numerous  and  complex  are  the  pro- 
visions for  securing  this  diversity  of  parentage.  Heterism  thus  con- 
tributes to  evolution  in  two  ways,  by  maintaining  the  vitality  of  the 
species  and  by  furnishing  the  characters  by  which  the  species  can 
change. 

BBOAD  BBEEDINO  A  FACTOR  IK  NATTJUAL  EVOLUTION. 

Another  cause  of  evolution  is  free  interbreeding  among  the  mem- 
bers of  a  species  to  maintain  a  broad  network  of  descent.  A  species 
is  an  evolutionary  unit  because  its  members  travel  together  along 
the  path  of  development.  Unless  new  characters  were  distributed 
through  the  species  by  broad  interbreeding  there  would  be  no  such 
evolution  as  that  shown  in  nature.  Characters  would  remain  the 
exclusive  property  of  single  lines  of  descent,  as  in  varieties  of  plants 
propagated  from  cuttings. 

Complex  structures  are  not  developed  without  binding  the  species 
into  a  broad,  continuous  network.  Among  all  the  higher  types  of 
plants  and  animals  the  processes  of  descent  are  normally  sexual  and 
thus  insure  the  weaving  of  a  network  of  descent.  Constructive 
evolution  ceases  whenever  the  ijetwork  is  cut  into  narrow  strands 
or  individual  lines  of  descent;  changes  continue  to  take  place,  but 
leading  toward  degeneration. 

The  theory  that  natural  selection  is  the  cause  of  evolution  led 
Darwin  and  many  later  writers  to  regard  free  interbreeding  among 
the  members  of  a  species  as  an  obstacle  or  hindrance  to  evolution. 
Broad  breeding  would  hinder  evolution  if  progress  were  dependent 
upon  the  selective  restriction  of  descent,  as  in  domesticated  varieties. 
Broad  breeding  does  not  conflict  with  evolutionary  changes  in  the 
network  of  descent  of  a  natural  species;  such  changes  are  facilitated 
by  the  distribution  and  combination  of  the  characters  of  the  component 
organisms. 

The  evolutionary  prosperity  of  a  normal  species  means  lai^  num- 
bers, wide  distribution,  and  abundant  individual  diversity.  It  con- 
trasts at  every  point  with  the  results  of  narrow  selection,  and  warns 
us  that  the  systems  by  which  we  breed  our  domestic  animals  and  plants 
are  contrary  to  the  conditions  of  normal  evolution. 

Evolution  is  still  to  be  defined  as  a  ])roces8  of  change  in  the  charac- 
ters of  species,  but  several  kinds  of  changes  in  the  cliaracters  of  species 
have  to  be  distinguished  from  the  genuinely  evolutionary  changes. 
The  paring  away  of  species  by  selection,  the  dividing  of  species  by 
isolation,  the  adjustments  of  characters  to  external  conditions,  and 
the  suppression  of  characters  by  narrow  breeding  are  processes  as 
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different  from  evolution  as  they  are  from  each  other.  They  can  all 
be  studied  from  the  evolutionarj-  standpoint,  but  they  do  not  repre- 
sent eTolution  itself.  They  are  not  the  progressive,  constructive 
changes  through  which  the  world  of  oi^anisms  has  come  into  existence, 
lliey  show  some  of  the  consequences  of  evolution,  but  do  not  reveal  its 
true  nature  or  its  motive  power. 

KABBOW  BBBBDINO  A  FACTOB    IN    BOHBBTIOATKD  VABIETtBS. 

Changes  occur  under  conditions  of  narrow  breeding  which  would 
not  take  place  if  descent  remained  unrestricted,  but  these  changes  do 
not  represent  a  true  evolution.  Narrow  breeding  induces  degenera- 
tive variations,  but  ia  at  the  same  time  our  readiest  means  of  making 
such  variations  serve  our  economic  purposes.  Any  type  is  degenerate 
which  is  no  longer  on  tiie  pathway  of  constructive,  progressive 
evolution. 

The  practical  importance  of  our  agricultural  improvements  of  plants 
and  animals  is  not  lessened  by  the  fact  that  they  are  not  evolutionary 
improvements,  but  include  many  kinds  and  stages  of  degeneration. 
Nor  is  it  any  less  a  part  of  evolutionary  science  to  study  these  valuable 
degenerations  and  ascertain  the  best  methods  of  producing  them. 
Breeders  of  specialized  varieties  have  the  problem  of  increasing  desir- 
able degenerations  as  much  as  possible,  with  as  little  as  possible  of 
injurious  degeneration,  such  as  weakness  or  sterility. 

It  is  here  that  the  belief  in  selection  as  the  cause  of  evolution  brings 
confusion  and  discord  into  the  art  of  breeding.  Darwin  concluded, 
after  weighing  much  evidence,  that  persistent  narrow  breeding  always 
results  in  degenerati«)n,  because  it  violates  a  general  law  of  nature. 
He  makes  the  following  statement: 

These  two  great  claaeefi  of  l&cta,  namely,  the  good  derived  from  croaeing  and  the  evil 
from  ctoee  interbreeding,  with  the  conaideration  ot  the  innumerable  adaptations 
throughout  nature  for  compelling,  or  favouring,  or  at  least  permitting,  the  occaeioDal 
uaion  of  distinct  individuals,  taken  tx^ther,  lead  to  the  conclusion  that  it  is  a  law 
(rf  nature  that  organic  beings  shall  not  fertilize  tbeuu«lves  for  perpetuity .<■ 

As  long  as  selection  is  represented  as  the  chief  agency  of  evolution, 
the  teaching  of  science  will  appear  to  favor  the  indiscriminate  appli- 
cation of  narrow  breeding  instead  of  warning  against  its  dangers  and 
limitations.  The  idea  that  selective  restriction  of  descent  is  the  cause 
of  evolution  is  not  in  accord  with  a  law  of  nature  against  close  bree<l- 
ing.  To  hold  that  organic  progress  depends  on  selection  and  isolation 
ia  to  place  evolution  in  conflict  with  itself.     It  amounts  to  saying  that 
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evolution  is  everywhere  working  to  prevent  evolution,  since  every 
adaptation  to  facilitate  interbreeding  is  at  the  same  time  an  obstacle 
to  the  restriction  of  descent  required  by  the  theory  that  selection 
causes  evolution. 

When  diversity  of  descent  and  broad  breeding  are  recognized  as  the 
conditions  of  normal  reproduction  and  evolutionary  progress,  this 
contradiction  disappears  and  the  meaning  of  the  law  against  perpet- 
ual narrow  breeding  becomes  plain.  It  no  longer  appears  as  a  merely 
arbitrary  regulation  appliexl  to  some  species  and  not  to  others,  but 
reveals  essential  requirements  of  organic  existence  and  evolutionary 
progress.  Broad  networks  of  descent  are  necessary  to  maintain 
efficiency  of  reproduction  and  organic  vigor  in  the  species.  To 
destroy  the  network  of  descent  removes  the  support  of  the  organic 
structure," 

Degeneration  comes  to  narrow-bred  organisms  as  surely  as  clocks 
run  down  when  they  are  no  longer  wound.  Some  clocks  run  only  a 
day;  others  may  not  need  rewinding  for  a  week,  a  month,  or  even  a 
year.  Species  differ  widely  in  their  ability  to  live  by  vegetative 
propagation,  parthenogenesis,  self-fertilization,  or  other  forms  of 
descent  in  narrow  lines.  Nonsexual  methods  of  reproduction  are 
often  very  useful  to  supplement  normal  sexuality,  but  exclusive 
dependence  on  restricted  descent  evidently  brings  extinction  to  wild 
species  as  well  as  to  domesticated  varieties.  Nonsexual  methods  are 
not  found  in  consistent  use  in  whole  species,  genera,  and  families 
of  plants,  but  in  a  few  narrowly  restricted  forms  closely  related  to 
normally  sexual  types. 

Deterioration  is  slower  with  vegetative  propagation  and  other  sim- 
itar processes  of  descent  in  individual  lines  than  with  less  discriminate 
forms  of  narrow  breeding,  but  all  forms  of  restricted  descent  lead 
ultimately  to  infertility  and  degeneration.  Line  breeding  is  superior 
to  narrow  breeding,  but  not  superior  to  broad  breeding.  The  elabo- 
rate contrivances  of  plants  to  secure  cross-pollination  show  at  once 
how  difficult  and  precarious  are  the  processes  of  sexual  reproduction, 
aitd  at  the  same  time  how  indispensable. 

KUTUAL  RELATIONS  OF  PRINCIPAL  FACTORS. 

Diversity  and  broad  breeding  are  not  merely  causes  of  evolution, 
but  are  necessary  to  normal  processes  of  descent  among  ttil  liigher 
types  of  organisms.  EvoluHon  not  only  reauHs  from  diversity  and 
interbreeding,  but  at  the  same  time  brings  increased  diversity  and 
improved  adaptations  for  still  broader  breeding. 

«  f  ook,  O.  F..  ami  SwinRlc,  W.  T.  ■  Evolntiim  of  Cellular  Stniptnres.  Itulletin  81, 
Bureau  of  Plant  Induslry,  U.  S.  Dept.  o[  Agriculture,    1905, 
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The  facts  are  concrete  and  their  relations  obvious.  The  members 
of  each  species  are  diverse  (heteiism).  They  freely  interbreed  among 
themselves  (symbasis).  They  produce  successive  generations  (de- 
scent). Later  generations  differ  from  the  earher  (evolution).  With- 
out diversity,  interbreeding  has  no  significance,  and  descent  ia  not 
accompanied  by  evolution.  Heterism,  symbasis,  descent,  and  evolu- 
tion form  a  continuous  series,  a  complete  chain  of  phenomena.  For 
some  purposes  the  four  processes  may  be  described  as  distinct,  but 
physiologically  they  are  mere  phases  or  aspects  of  organic  existence, 
each  at  once  requiring  and  assisting  the  others. 

Thus,  the  constitutions  of  species  and  the  methods  by  which  they 
are  propagated  show  that  they  are  in  motion.  We  no  longer  seek  to 
prove  that  species  evolve ;  we  see  that  they  do  and  understand  why 
they  must  continue  to  do  so  as  long  as  they  remain  groups  of 
normally  diverse,  broadly  interbreeding  oi^anisma. 

Diversity  and  interbreeding  do  not  appear  as  causes  of  evolution 
in  the  same  way  that  natural  selection  was  supposed  to  be  the  cause. 
They  are  rather  the  general  conditions  or  means  of  evolution.  An 
actuating  cause  of  evolution,  in  the  narrow  sense  of  an  agency  which 
takes  hold  of  normally  stationary  species  and  changes  their  charac- 
ters, it  is  not  necessary  to  seek,  since  species  do  not  tend  to  remain 
stationary  in  nature,  nor  do  domesticated  varieties  continue  constant 
even  when  breeders  strive  for  uniformity. 

The  search  for  causes  never  ends.  There  is  always  something 
unknown  behind  the  facts  we  are  able  to  understand.  The  most  that 
we  can  hope  to  do  is  to  maintain  the  right  direction  in  our  inquiries- 
To  have  known  that  the  cauisea  are  in  the  species  and  not  in  the 
environment  would  have  saved  many  wanderings. 

The  only  relations  thus  far  established  between  evolution  and  envi- 
ronment are  n^ative;  the  environment  often  hinders  or  limits  evolu- 
tion, but  has  not  been  found  to  cause  any  constructive  change.  On 
the  other  hand,  normal  diversity  and  free  interbreeding  have  direct 
relations  with  evolution,  for  they  represent  essential  conditions  of  the 
existence  of  species.  Without  them  our  species  would  not  have  the 
characters  they  now  possess. 

The  true  nature  of  evolution  as  a  progressive  change  in  the  network 
of  descent  of  a  species,  accomplished  through  diversity  and  inter- 
breeding, was  understood  by  Goethe  a  century  ago.  The  statement 
of  Ids  evolutionary  conclusions  in  metrical  form  may  have  caused 
them  to  be  overlooked  as  scientific  discoveries,  but  it  is  evident  that 
he  perceived  the  essential  relations  more  clearly  than  the  later  writers 
who  have  ascribed  evolution  to  environmental  agencies  or  to  restric- 
tion of  descent.     Goethe  was  an  active  investigator  of  natural  phe- 
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nomens  and  represents  himself  as  having  studied  and  solved  the 
problem  of  evolution,  as  shown  in  sued  passages  as  these: 

YeiUB  ago  it  whs  a  pleasure 
Of  the  eager  spirit's  days, 
Searching  for  the  course  and  measure 
Of  creative  Nature's  wayB. 
■Lo,  a  unity  eternal 
St*ndB  in  manifold  revealed; 
Lai^  or  small  kinds,  great  or  littlo, 
Point  one  law  in  every  field. 
Always  changing,  yet  enduring, 
Par  and  Dear,  by  land  or  main, 
Forming  now,  and  now  transforming — 
Wondroua  goal  that  I  attain! 
Radiant  this  truth  has  Hhown, 
Vital  more  than  any: 
Nothing  living  lives  alone, 
Always  there  are  majiy, 
Behuld  we  now  the  primal  art, 
The  ancient  Weaver- woman's  part; 
One  tread  uplifts  a  thousand  lines 
A^liile  back  and  forth  the  ahuttles  go, 
And  meeting  strands  together  How, 
Each  stroke  a  thousand  unions  twines; 
Her  web  by  no  mere  chance  is  made. 
Forever  has  her  warp  been  laid, 
The  Master- work  man's  one  behoof 
Content  for  aye  to  throw  the  woof. 

EVOIiTTTIOM   PI10BI.EU   DISTINCT   FROM   DESCENT   PBOBI.B1E. 

Many  investigators  have  thought  to  reach  the  problem  of  evolution 
through  the  problem  of  descent.  By  learning  how  characters  pass 
from  one  generation  to  another  it  was  hoped  to  learn  also  how  charac- 
ters are  changed  during  series  of  generations.  The  problem  of 
descent  was  supposed  to  include  the  problem  of  evolution. 

It  now  appears  that  evolution  may  throw  light  upon  descent 
rather  than  descent  upon  evolution.  Descent  is  carried  on  through 
individual  organisms  and  conjugations  of  germ  cells,  but  evolution  is 
conducted  through  species.  Until  we  recognize  diversity  and  inter- 
breeding as  of  physiological  value,  the  elaborate  complexities  of 
descent  by  sexual  reproduction  appear  wasteful  and  meajungless. 

A  species  is  a  mutual  physiological  organization  for  the  improve- 
ment of  descent,  instead  of  being  a  merely  arbitrary  assemblage  of 
oi^anisins  fenced  in  by  hostile  environments  and  compelled  to 
compete  with  eacli  other  in  a  struggle  for  existence.  Adaptations 
for  strengthening  the  network  of  descent  by  diversity  and  inter- 
breeding exceed  environmental  adaptations  in  number  and  complex- 
ity.    Adaptations  for  interbreeding  are  a  perman^it  gain  for  the 
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species,  while  environmental  adaptations  may  have  only  temporary 
odvanti^.  The  more  perfect  the  adaptation  to  special  conditions' 
the  smaller  are  the  chances  that  the  species  can  survive  a  change  of 
environment. 

Geology  repeats  in  many  different  groups  the  lesson  of  the  earlier 
extinction  of  the  more  specialized  types  and  the  preservation  and 
continued  progress  of  the  less  specialized,  those  able  to  maintain 
themselves  under  a  wide  range  of  conditions.  The  new  types  which 
appear  to  have  arisen  suddenly  in  remote  geologic  ages  were  already 
widely  distributed.  Instead  of  being  confined  to  limited  areas  where 
interbreeding  would  be  restricted,  the  species  must  have  contained 
vast  numbers  of  individuals,  more  than  in  the  lat«r  times  when  these 
same  groups  become  subdivided  in  their  turn  into  many  genera  and 
species. 

The  higher  we  go  in  the  scale  of  existence  the  greater  is  the  need 
that  we  study  celb  and  organisms  in  their  social  or  collective  relations. 
In  the  lower  groups  reproduction  can  be  accomplished  by  simple 
spUtting  of  single  cells,  but  in  the  highest  groups  it  requires  the 
cooperation  of  two  extremely  complex  organisms,  each  composed  of 
mil^ons  of  cells.  In  man  and  m  many  other  social  species,  numerous 
individuals  contribute  to  the  nm^-ure  of  the  young,  to  bring  them  to 
fully  developed  maturity,  and  thus  complete  the  process  of  descent. 
To  maintain  evolutionary  progress  a  still  wider  cooperation  is  required, 
a  huge  assemblage  of  interbreeding  individuals  which  constitutes  a 
species. 

Galton  considered  the  system  of  double  parentage  as  necessary  to 
sustained  efficiency  of  reproduction  among  the  higher  plants  and  ani- 
mals, but  this  conception  falls  short  of  the  full  indications  of  evolu- 
tionary facts.  Not  merely  double  parentage,  but  a  highly  multiple 
ancestry  is  required  to  maintain  a  succession  of  complex  organisms. 
The  species  rather  than  the  individual  is  the  true  unit  of  organic 
existence  and  of  evolutionary  progress.  Evolution  may  prove  to  be 
as  essential  a  factor  in  descent  as  descent  is  in  evolution.  There  is  a 
general  evolutionary  physiology  of  species  and  varieties,  as  well  as  a 
special  physiology  of  descent  shown  in  the  reproduction  of  individual 
oi^anisms. 

Cells  may  be  thought  of  as  containing  mechanisms  of  descent,  but 
species  are  mechanisms  of  evolution.  The  problem  of  evolution  is 
much  more  accessible  to  our  observation  than  the  problem  of  descent, 
and  comes  first  on  the  normal  route  of  inquiry  from  the  known  to  the 
unknown.  Though  closely  allied,  the  two  problems  lie  on  different 
planes  and  can  be  studied  separately.  In  bringing  them  into  relation 
we  should  be  careful  not  to  bring  them  into  confusion.  We  do  not 
need  to  seek  in  the  cells  for  the  functions  performed  by  the  species. 
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To  defer  the  recognition  of  evolutionary  facts  because  our  knowl- 
edge of  descent  remains  incomplete  would  be  much  like  refusing  to 
walk  or  to  practice  manual  arts  mitil  we  should  have  a  complete 
explanation  of  the  mechanism  of  contraction  in  the  cells  of  muscles, 
on  which  our  bodily  movements  depend.  It  may  bo  long  before  we 
can  gain  any  complete  imderstandiug  of  the  physiolt^y  of  descent, 
of  the  activities  and  relations  of  cells  in  oi^anisms,  but  this  need  not 
prevent  our  gaining  knowledge  of  the  physiology  of  evolution,  the 
relations  of  lines  of  descent  in  species. 

BVOLTTTION  INHEBBNT  VX  SPBOZBS. 

A  normally  constituted  species  can  carry  forward  changes  of 
characters  without  environmental  or  selective  causation.  Under 
natural  conditions  of  free  interbreeding,  new  variations  and  combi- 
nations of  characters  are  to  be  thought  of  as  tending  to  spread  and  to 
transform  the  species  or  to  accentuate  the  normal  and  desirable 
diversity  of  descent  inside  the  s[>ecie8.  The  evolutionary  develop- 
ment of  a  species  is  as  spontaneous  as  the  growth  of  the  individual 
plants  and  animals  of  which  the  s[>ecies  is  composed.  ExteiBal 
conditions  influence  the  evolution  of  species,  just  as  they  influence 
the  development  of  individual  organisms,  but  both  forms  of  growth 
are  manifestations  of  life,  not  effects  »f  inanimate  surroimdings. 

Environmental  utility  influences  the  rapidity  of  extension  and 
uniformity  of  expression  of  characters,  but  useless  characters  can 
abo  spread  and  serve  the  species  physiologically  by  ministering  to 
a  healthful  diversity  of  descent.  The  state  of  free  interbreeding 
foimd  in  natural  species  is  most  favorable  for  evolutionary  progress; 
no  rare  or  exceptional  conditions  have  to  be  im^ined. 

Evolution  is  analogous  to  history.  The  importance  of  events  is 
determined  by  the  conditions  and  the  sequences  in  which  they  occur. 
Species  are  not  carried  along  by  their  environments,  nor  compelled  by 
internal  clockworks  to  change  at  particular  times  or  to  go  in  definite 
directions.  Nevertheless,  the  timely  putting  forth  of  a  new  char- 
acter may  have  a  profound  influence  upon  the  subsequent  history  of  a 
species.  Variation  is  genetic,  for  species  tend  to  evolve,  but  it  is  not 
definitely  directed  or  determined  (orthogenetic) .  A  character  once 
formed  tends  to  further  development,  and  thus  finds  the  range  of 
greatest  utility  or  of  most  harmonious  combination. 

Though  evolution  is  often  described  as  a  doctrine  of  transforma- 
tion, the  earlier  theories  really  taught  only  the  selective  substitution 
of  one  species  or  variety  for  another;  they  did  not  provide  for  the 
transformation  of  species.  They  represent  evolution  as  possible  only 
when  descent  is  restricted  by  selection  or  other  means  of  isolation,  and 
require  at  every  step  highly  improbable  coincidences  between  varia- 
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tion  and  isolation.  An  adTant^;eous  oew  character,  if  not  pre- 
potent, would  be  preaerred  and  extended  only  when  opportunely  sepa- 
rated from  the  unniodiiied  type,  but  a  prepotent  variation,  whether 
useful  or  not,  can  gradually  pervade  and  transform  the  species.  There 
is  no  need  that  it  be  isolated  from  the  parental  stock  or  that  it  w^e 
a  selective  warfare  of  extCTmination  against  its  nearest  relatives. 

OONCLUBIONB. 

Relation  ofevolvHon  to  apeeiet. — ITie  evolution  of  the  higher  types  of 
plants  and  animals  is  an  essentially  complex  process,  not  to  he  accom- 
plished without  the  association  of  organisms  in  species  and  not  to  be 
understood  without  recognizing  that  the  association  of  oi^anisms  into 
species  has  a  concrete  physiological  significance.  Evolution  is  change 
in  species.  Unless  we  leam  how  species  are  constituted  we  do  not 
become  acquainted  M-ith  the  results  of  evolution  or  with  the  conditions 
under  which  it  takes  place. 

TTie  constUviion  of  species. — Species  in  a  normal  condition  of  evolu- 
tionary progress  are  large  groups  of  diverse,  freely  interbreeding  oi^an- 
isms.  The  joining  of  the  lines  of  descent  of  each  specific  assemblage 
into  a  huge,  contiauous  network  provides  for  endless  individual 
diversity  by  free  combinations  and  substitutions  among  gradually 
changing  characters.  New  characters  must  combine  harmoniously 
with  old  characters  and  must  spread  through  the  network  of  descent 
of  the  species. 

The  method  of  evolution. — ^A  comparison  of  the  diversities  found 
among  members  of  the  same  species  with  the  diversities  of  separate 
species  shows  that  evolutionary  changes  in  the  characters  of  species 
are  completely  gradual  and  continuous.  Species  are  found  in  nature 
in  all  stages  of  division  and  divergence.  Evolution  does  not  depend 
on  occasional  originations  of  new  species,  nor  upon  abrupt  changes  of 
characters  in  individual  organisms,  but  it  is  shown  in  gradual  changes 
of  the  characters  of  the  organisms  of  which  species  are  composed. 
Species  may  be  differentiated  without  any  new  characters  being 
added,  or  new  characters  may  arise  in  a  species  thou^  no  subdivision 
takes  place. 

(huses  of  evolution.— The  differentiation  of  species  and  the  attain- 
ment of  new  characters  and  functions  are  results  of  evolution  made 
possible  by  the  facts  that  the  members  of  species  are  normally  diverse, 
and  that  there  is  free  interbreeding  in  the  networks  of  descent.  Evo- 
lution is  not  caused  by  the  struggle  for  existence,  nor  limited  to  char- 
acters of  environmental  fitness.  Harmless  and  even  harmful  char- 
acters may  be  acquired  by  species  in  the  same  way  as  beneficial 
adaptations. 
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Expression  of  characters  distinct  from  transmission. — The  numb^  of 
chiaw^te^s  that  organisms  inherit  from  their  ancestors  and  transmit  to 
their  descendants  is  much  greater  than  can  be  brought  to  visible 
expression  in  any  individual.  Reversions  show  that  characters  may 
be  transmitted  in  latent  form  for  many  generations  and  then  suddenly 
reappear.  On  the  other  hand,  characters  long  expressed  with  regu- 
larity may  suddenly  disappear,  as  often  occurs  in  mutations.  Many 
of  the  differences  which  have  been  used  as  examples  of  evolution  rep- 
resent mere  substitutions  and  alternations  among  characters  ^ready 
evolved  by  the  species,  instead  of  evolutionary  progress  toward  new 
characters. 

Influence  of  external  condiM^ons  on  expression  of  characters. — The  con- 
ditions of  existence  often  influence  the  expression  of  characters  in 
individual  oi^anisms,  calling  some  characters  into  expression  and 
leaving  others  latent.  In  different  environments  the  same  species,  or 
even  the  same  individual  organism,  may  put  forth  different  characters. 

By  varying  expressions  of  their  characters,  organisms  are  able  to 
adjust  themselves  to  wider  ranges  of  environmental  conditions,  but 
this  versatility  does  not  indicate  that  the  environment  is  responsible 
for  the  formation  of  new  characters  or  for  the  evolutionary  progress  of 
species.  Doctrines  of  environmental  causation  of  evolution  tend  to 
deceive  us  with  the  false  hope  of  making  over  inferior  breeds  by 
environmental  manipulation,  instead  of  leading  us  to  appreciate  the 
primary  importance  of  normal  descent. 

Influence  of  selection  on  expression  of  cAarociers.— Changes  induced 
by  the  narrow  artificial  selection  of  domesticated  plants  and  animals 
are  not  true  examples  or  equivalents  of  natural  evolution.  The 
removal  from  a  group  of  all  the  individuals  which  show  a  certain 
character  tends  to  suppress  this  character.  The  selective  suppression 
of  characters  renders  the  members  of  a  group  more  uniform,  but  it 
does  not  make  new  characters.  Selection  works  by  ehminating  differ^ 
ences ;  evolution  comes  by  introducing  them.  Selection  is  an  analytic 
process,  while  evolution  is  synthetic.  Evolution  can  be  guided 
throng  selection,  but  the  guidance  must  not  be  too  narrow  or  condi- 
tions essential  to  the  continued  existence  of  organisms  are  destroyed. 
The  teaching  that  evolution  is  caused  by  the  selective  action  of  the 
environment  and  hindered  by  interbreeding  among  the  members  of 
the  species  reverses  the  facts  of  nature.  The  environment  permits 
some  changes  and  forbids  others,  and  can  thus  limit  the  directions  in 
which  the  changes  proceed,  but  the  changes  are  put  forth  by  the 
species,  instead  of  being  actuated  by  the  environment. 

Status  of  domesticated  varieties. — Uniform  domesticated  varieties  are 
small  groups  in  which  the  normal  diversity  has  been  suppressed  by 
selection.     The  greater  uniformity  is  secured  at  the  expense  of  normal 
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diTersit J  and  free  interbreeding,  the  primary  conditions  of  constructiTe 
natural  evolution. 

The  idea  that  uniformity  is  to  be  sought  for  its  own  sake  or  that 
"pure-bred"  uniform  types  are  essentially  superior  to  those  showing 
greater  individual  diversity  finds  no  warrant  in  the  general  facts  of 
evolution.  It  is  misleading  and  dangerous  to  advise  that  all  domes- 
ticated types  of  plants  be  made  ui^form  by  breeding  from  sin^ 
individuals.  To  the  extent  that  it  is  necessary  to  obtain  imiform  com- 
merical  products,  restriction  of  descent  to  individual  lines  inay  be 
justified,  but  not  on  the  ground  that  it  represents  a  normal  or  truly 
evolutionary  condition. 

Evolution  must  continue  to  furnish  the  materials  for  breeding.  It 
is  vain  to  expect  that  the  work  of  breeding  in  any  economic  group  can 
be  finished  by  securing  narrow  strains,  however  superior.  Narrowly 
selected  breeds  must  continue  in  the  future,  as  in  the  past,  to  follow 
in  a  gradual  succession,  the  older  and  weaker  being  discarded  for 
the  newer  and  more  vigorous,  more  recently  derived  from  broadly 
interbreeding  stocks. 
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LETTER  OF  TRANSMITTAL. 


U.    S.    DErARTMENT  OF    AoRICULTTRB, 

BrREAlT    OF    Pl.\NT    iNOrSTHY, 

Office  of  the  Chief, 
Was/iintjton,  D.  C,  OHoher  5,  1908. 
Sir:  I  have  the  honor  to  transmit  herewith  and  to  recommend  for 
publication  ns  Bulletin  No.  137  of  the  series  of  this  Bureau,  the  ac- 
companying manuscript,  entitled  "  Seeds  and  Plants  Imported  Dur- 
ing the  Period  from  January  1  to  March  31,  1908 :  Inventory 
\o.  14;  NoK.  21732  to  22510." 

This  manuscript  has  been  submitted  by  the  Agricultural  Explorer 
in  Charge  of  Foreign  Seed  and  Plant  Introduction  with  a  view  to 
publication. 

EeKpiHtfully,  B.  T.  (lAt,ix.\vAy, 

Chief  of  Bureau. 
Hon.  Jameh  Wii.KoN, 

Serrchinj  of  Aijrkaltiirc: 
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B.  p.  1.— 41B. 

SEEDS  AND  PLANTS  IMPORTED  DURING  THE 
PERIOD  FROM  JANUARY  1  TO  MARCH  31, 1908: 
INVENTORY  NO.  14;  NOS.  21732  TO  22510. 


INTBODUCTOBT  STATEKENT. 

With  this  fourteenth  inventory  of  seeds  and  plants  imported  from 
flbroad  is  inaugurated  a  new  departure.  The  volume  of  interesting 
matter  pertaining  to  these  new  introductions  has  become  so  great 
and  the  desirability  of  getting  out  printed  descriptions  for  the  use 
of  those  handling  them  is  so  apparent  that  it  has  been  decided  to  issue 
the  inventory  as  soon  as  possible  after  each  period  of  three  months 
of  introduction  work. 

This  plan,  it  is  believed,  will  interest  the  friends  of  these  new  immi- 
grants and  insure  them  better  attention  in  the  homes  which  are  being 
created  for  them  in  America. 

Since  January  1,  778  introductions  have  come  in,  i.  e.,  at  the  rate 
of  more  than  8  a  day,  and  among  these  it  is  worth  while  to  call 
attention  to  certain  ones  which  are  of  unusual  interest, 

Mr.  Frank  N.  Meyer  has  continued  his  explorations  in  northern 
China  and  this  inventory  contains  179  of  his  introductions.  Among 
them  are  some  remarkable  wild  chestnuts,  wild  walnuts,  oaks,  crab 
apples,  and  pears  from  the  Chihli  Province;  seeds  of  the  original 
chrysanthemum  from  which  most  of  the  cultivated  forms  are  sup- 
posed to  have  originated;  a  collection  of  apples  and  pears  from 
Pangshan;  several  elms  of  some  promise;  Pyrus  hetulaefolia,  the 
species  on  which  in  China  the  native  pears  are  grafted  and  which 
distinguishes  itself  as  easily  grown  from  cuttings;  and  the  Fei-tao 
peach  of  Feitcheng,  which  is  known  all  over  North  China  as  the 
finest  peach  in  the  Empire.  It  is  a  clingstone,  and  individual  fruits 
in  the  dry  region  of  the  Shantung  Province  attain  a  weight  of  1 
pound.  Possibly  this  is  the  Chinese  Cling  already  known  in  America, 
although  such  extraordinary  fruits  arc  not  produced  in  this  country, 
and  this  may  be  an  entirely  new  and  Tnost  valuable  addition  to  the 
peaches  of  the  United  States. 
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Perhaps  the  most  remarkable  of  all  of  Mr.  Meyer's  finds  are  the 
Chinese  dates,  which,  by  the  way,  are  not  dates  at  all,  but  delicious 
fruits  borne  on  deciduous  trees  {Zizypkus  aativa)  which  will  stand 
drought  remarkably  well.  In  the  Shantung  Province  there  appear 
to  be  as  many  kinds  of  these  fruits  as  there  are  of  plums  in  America. 
Large  orchards  of  the  plants  are  grown  there,  and  the  specimens  of 
fruits  which  Mr,  Meyer  has  sent  in  encourage  us  to  think  that  they 
may  vie  with  the  real  date  as  an  orchard  culture  in  the  dry  West 
where  they  can  be  grown.  Good  judges  of  fruit  have  not  hesitated 
to  pronounce  the  samples  sent  in  as  equal  in  delicacy  to,  though 
entirely  different  from,  the  finest  dates.  The  Office  of  Plant  Life 
History  Investigations  has  the  development  of  this  new  industry  on 
its  programme  for  the  coming  year. 

An  interesting  dry-land  naked  oat,  some  new  buckwheats,  a  new 
Ntock  for  the  peach  {Amygdalus  daridiana),  new  and  most  interest- 
ing sorghums,  more  forms  of  the  Chinese  hardy  persimmon,  a  horse- 
chestnut  that  is  evidently  new  to  the  country  and  may  be  a  superior 
shade  tree,  new  droii^it -resistant  cherries,  and  one  or  perhaps  two 
new  yellow  roses,  fo^  which  the  rose  breeders  are  already  clamoring, 
are  others  of  Mr.  Meyer's  finds. 

Among  the  importations  which  have  come  in  through  our  foreign 
correspondents,  the  following  may  be  especially  emphasized :  A  ship- 
ment of  cork-oak  acorns  from  Spain;  a  collection  of  Rheums  from 
Russia  for  the  rhubarb  breeders;  seeds  of  the  Chilgoza  pine,  a  re- 
markable nut-bearing  pine  from  Baluchistan ;  the  Grano  Marzuolo,  a 
variety  of  dwarf  wheat  used  in  Italy  for  the  plaiting  industry;  the 
Amoy  pomelo;  the  wild  emmer,  a  remarkable  new  grain  from 
Palestine;  large  collections  of  cowpeas  and  sorghums  from  the 
Orient;  the  Guayaquil  pineapple  from  Ecuador;  the  nut  oak  (Querctts 
cornea)  from  Hongkong;  an  African  asparagus  for  the  asparagus 
breeders;  the  wild  licorice  of  Greece;  a  collection  of  taros  from 
Hawaii;  a  collection  of  215  varieties  of  tobacco,  the  most  generous 
gift  of  the  noted  tobacco  expert,  Prof.  Dr.  O.  Comes,  of  the  Agricul- 
tural School  of  Portici,  Italy  (doubtless  the  largest  collection  of 
tobaccos  ever  gotten  together) ;  wild  olives  and  pistaches  from  Balu- 
chistan; and  a  collection  of  Japanese  radishes. 

Botanists  will  note  that  an  attempt  is  made  in  this  inventory  to 
name  each  introduction  and  give  the  botanical  authority  for  the 
name.  Anyone  familiar  with  such  work  will  realize  that  it  is  not  pos- 
sible to  do  this  with  absolute  accurac}',  as  often  only  seeds  or  cuttings 
are  at  the  disposal  of  the  determining  botanist.  Mr.  "W.  F.  Wight 
and,  under  his  direction,  Mr.  H.  C.  Skecls  have  been  given  charge  of 
this  feature  of  the  inventory,  and  with  Miss  Mary  A.  Austin  responsi- 
ble for  (he  preparation  of  the  inventory  cards  it  is  believed  that  in  the 
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future  these  inventories  of  newly  imported  plants  will  not  only  be 
more  accurate,  but  will  contain  more  useful  information  and  will 
appear  more  promptly  than  in  the  past,  and  in  this  way  become  of 
much  more  value  to  the  experimenters  who  are  studying  the  new 
things  as  they  come  in. 

DAvn>  Faihchild, 
Agricultural  Explorer  in  Charge. 

OFFirE  OF  FoRElON  SeED  AND  pLANT  InTRODCCTION, 

Washington,  D.  C,  September  U,  1908. 


^dbyGoogle 


ubjGoOglc 


INVENTORY. 


21732.    QrERctTfl  suber  L. 


21733.     Thitomum  siTDROTUNDrsr  Stoud.  &  Hochst. 


From  KlmiDiii.  BritUb  Knot  Afrlcn.  Preaente<l  by  Mr.  Artbur  B.  GbllBon. 
Itw-elvetl  Dewuiber  2f[,  1907. 

•■African  clovpr.  Thin  prew  .1.300  feet  above  sen  level.  S  miles  ncirtb  of  the 
equator,  iiboiit  2(1  nill<>fi  northmtft  of  Ijike  Victoria.  I  bave  never  found  it  pxow- 
ing  lotver  thnn  4.000  feet  above  sea  level.  Tbls  Iti  a  very  hardy  variety  of  clover 
able  to  Htand  extremes  of  dry  and  wet  wentber.  It  Bometlmefl  ((■'oiva  to  a 
helcht  of  2  feet,  but  l»  URually  iniu-h  Kborter.  The  bloMuini  In  re<t  with  often 
a  alight  mixture  of  white;  smaller  tban  tbe  red-topped  variety  In  America,  but 
larger  than  the  white  clover,"     (Chtlnrm.) 

"  In  AbyBBlnIa  cultivated  on  foruKe  under  the  nniue  of  'MByBd.'"  (OUver, 
D.,  Flora  of  Tn/pti-al  Africa,  1871,  rol.  2,  p.  Sa.) 

21734.     Rosa  ihooms  Henisl. 

From  Paris.  France.    Purchased  from  Vllmorln-Andrleiix  &  Co.    Received 


21736.    Medic'ago  AAxn-A  L.  Alfalfa. 

From  Alma.  Xebr.    Purchased  from  Mr.  Conrad  Boehler.    Received  Janu- 
oiT  8.  190S. 
arimm.     (irowii  from  8.  P.  I,  No.  12!)91.     fJrown  e8|)eclally  for  the  Depart- 
ment, luider  direction  of  Forage  (^roj)  In  vest  lotion  a.  by  Mr.  Conrad  Boehler, 

21736.    Panici-m  obtt-sum  H.  B.  K. 

^'^om  Rnswell,  N.  Mex.     Collected  nn  8))eflal  order  by  tbe  Itoawell  Seed 
Cumj>any.    Received  January  6,  1908. 
"  A  native  Kmsa  eH|>oc1ally  abundant  In  low  or  niolst  mil.    It  Hbould  be  tested 
tinder  Irrigation,  an  It  promises  to  give  several  cuttings  each  season."     (C.  V. 
Piper.) 


21737  to  21749. 


Cuttings  of  the  following: 

21737  to  21740.     Rosa  spp.  Rose. 

21737.  llrUnc.  2173&.     Vna. 

21738.  Electra.  21740.    Austrian  Copper  Briar. 
137 
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21737  to   21749— Continued. 

21741.     RoaAfiPiNOi 

91881MA  L. 

21742.    ItoSA  SI). 

21743.    ItosASKBic 

^  LlnJI. 

21744.       ItUBUa   LAG 

OBTYLUB  FVlCke. 

21745.     IlL-BUS  MIC 

aOPHYLLUS   L.  t 

.        21746.       ItlBBS   CBUE 

NTUM  Oreene. 

Seeds  of  the  followiog: 

21747.    Rosa  boulieana  Cr^plo. 
2174S.     RuBi-a  cratabgifolius  Bunge, 
21749.    KiBFie  wolfii  Rottar. 

31760.  Albizzia    adianthifoua    (Schum.)      (Mimosa    adianthi- 

folia  Schum.) 
From  TUomwond  Estate,  M'laiije,  Brltlsli  CcDtml  Africa.    Received  from 
Mr,  Henry  Brown,  tbrougb  Mr.  C.  J.  Petherick,  No.  i  TrnfalKar  Square. 
IxtDdon,  England,  Janntiry  d.  1908. 
"A  very  faat  growing,  leKiiiiiinoiiB  tree;  tnble-topped,  feathery  leaved,  and  very 
Bultable  for  shniiR  for  coffee,  cocoa,  tea,  and  other  productions  which  may  grow 
In  AmertL-a.     The  tree  .vielda  an  excellent  timber  very  like  BHtin  wood  In  the 
grain."     (Brown.) 

31761.  Avena  8TERIUS  L.  Oat. 
From  the  Province  of  Ispahan,   Persia.    Presented  by  Mr.  John    Tyler, 

American  consular  agent,  Teheran,  Persia.     Received  September,  1907. 
Porrinpc    "Seed  of  a   wild  oat  they  call   Porringv.    1    should    tblnk  tie 
original  of  our  '  iKirridKe.'     II  is  used  the  same  as  oatmeal."     {Tyler.) 

81763.    CncuMis  SATivrs  L.  Cucumber. 

From  Korea.    Presented  by  the  Yokobania  Nursery  Company,  Yokohama, 
Jaiian.     Received  January  2,  lOOS. 
"Said  to  he  different  from  our  variety."     (Yokohama  Nurgei-y  Company.) 

21763.     Phoenix  oiraELETASA  Griff.     {Phoenix  humius 

Royle.)  Date. 

From  Sllipnr,  Calcutts,  India.    Presented  by  Capt.  A.  T.  Gage,  superin- 
tendent, Royal  Botanic  Garden.    Received  October  3,  1907. 
"The  Fhoriiir  hvmUiK  above  is  the  P.  hiimilis  of  Royle  (see  Boyle,  Illuat. 
Bot.  Illm.),  and  not  P.  knmilis  Ca\.  Ic.,  which  Is  equivalent  to  Chamaerop* 
bumiU»  of  the  Mediterranean  region."     ( IF.  IC.  Smith.) 

31764  to  31767.     Glycine  iiispida  (Moench)  Maxim.    Soy  bean. 
From  Paris,  France.    Purchased  from  ^'ilniorln-Andrleux  &  Co.    Received 
January  3,  1908. 
21754.    Yellow  seeded. 
21759.     Ogcmair.     Extra  early.  bn)wn  seeded. 

21756.  Black  seeded. 

21757.  Extra  early,  l>lack  seeded. 
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81758  to  S1767.     Rheum  spp.  Bhubarb. 

From  St.  Petersburg,  RuHBla.  Preeented  by  Dr.  A.  Fischer  vou  Waldhelm, 
director.  Imperial  Botanic  Garden.    Received  January  6,  190S. 

21758.      RHEtlM  BHAFDNTIGUU   L. 

Queen  Victoria. 
21750.     Rheou   1 

21760.  ItHEUM    F 

21761.  ItHEUU     FALMATUM     TAN0T7TICDU    MaXlOL 

21762.  Rhrcu  palmatdm  L. 
Red  flowered. 

21763.  Iliievu  AUaTRAt;i;  Don. 

21764.  nnecM  cdufactum  U 

21765.  Rin:UM  palmatum  ATRonrRFUBECM. 

21766.  RiiEUU  uooRCBOFTiANUH  Rofle. 

21767.  Rheum  acuminatum   Hook.  f.  &  Thomas. 

31768  and  21769.     Medicago  sativa  L.  Alfalfa. 

From  BaMiorah.  Pemlan  Gulf.    Purchased  from  Mr.  tl.  P.  Chalh,  agent  for 
the  Hills  Brothers  Com[tany,  New  York.    Received  January  7,  1908. 
Arabian  alfalfa  or  Jet. 

21768.  Seed  from  unlrrlgated  ]>lantB. 

21769.  Seed  from  irrigated  plants. 

21770  to  21778. 

From  French  Oulneii.  Prenented  by  M,  Aug.  Chevalier,  63  Rue  de  BulFon, 
Paris.  France.     Received  Jimuary  10,  1008. 

21770.  IPOMOEA  BATATAS  (L.)  PolT.  Sweet  potttto. 

21771.  Ipomoea  BATATAS  ( L. )  Poir,  Sweet  potato. 

21772.  Ipomoea  BATATAS  (L.)  Poir.  Sweet  potato. 

21773.  CoLEtis  sp.  I 

21774.  CoLtnis  sp. 

21775.  DioscoBEA  b 

21776.  Mus; 

21777.  Xanthosoma  sagittaefolicu  (U)  Schott  Tautla. 
White. 

21778.  Xanthosoma  saqittaefoliuu  (L.)  Schott.  Tautla. 
Rose. 

21778,     Citrus  nobius  X  vttlgarib. 

From  Algiers,  Algeria.     Pref*titeil  by  Dr.  I,.  Trabut,  govemment  botanist. 
Received  January  9,  1908. 
"Fruit  large,  mediocre,  colored."     {Trabitt.) 

21780  to  21782. 

From  Ichnng.  Hupeh,  ChlMa.  Secureil  by  Mr.  E.  H.  Wilson,  of  the  Aniold 
Arboretum,  Janiaicn  Plain,  Mass..  In  coojieration  with  ttila  I>epertment. 
Received  Januaiy,  1908. 
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21780  to  31783— Continued. 
A  collection  ot  ae«la,  ni*  follows: 

21780.  Canmabis  sativa  L.  Herop. 
"(No.  428,   Dec.  8,   1907.)     Seeds  of  a   particularly  robust  form  or 

tbls  wfll-kiiuwii  hi>m]j.  TIiIh  form  of  CannabU  ts  commonly  cultivntnl 
In  nsBociatloo  with  main?  by  pMsauts  ani]  farmers  on  tbe  mountaiuu 
nortU  and  south  of  IchanK  at  altltud(«  between  3,000  and  Q.OOO  feet. 
The  plants  vary  from  0  to  12  feet,  and  tbe  lower  i>art  of  the  stem  Is  often 
4  Inches  In  circumference. 

"  This  plant  Is  cultivated  exclusively  tor  the  oil  wblch  Is  expressed 
from  the  seeds  after  grinding  and  steaming  In  tbe  ordinary  Chinese  way. 
This  oil  IB  used  for  lllumtiuitiDR  puriioses  and  is  valued  on  account  of  Itx 
noDcongeallng  In  tbe  coldest  of  weaHier.  The  stems  are  used  for  fuel. 
though  a  little  fliier  is  oomsioually  used  for  msklne  sundries  for  local  use. 

"  It  is  the  Tung  ma  (cold  bemp)  of  these  parts."     {Wilson.) 

21781.  AcTiNiDiA  CHiNENSis  Plsticb.  Taofftaw. 
•'(No.  347.  Dec.  S.   1907.)     A   robust  climber,   10  to  30   feet    hljch: 

lenvea  and  young  shoots  covered  with  bright  crimson  villous  bairn. 
Flowers  unisexual  or  bermnpbrodlte,  bufT-yellow  to  white,  fragrant,  1  lo 
1)  Inches  across,  produced  in  great  profusion.  Fruits  nbundtintly  pro- 
duced, ovoid  to  globose,  1  to  2J  Inches  long,  1  to  IJ  inches  ncross,  eplcarp 
membranous,  russet -browii,  more  or  less  ciotbed  with  villous  balrs.  Flesli 
green,  of  most  excellent  flavor,  to  my  palate  akin  lo  that  of  the  common 
gooseberry  but  temiwred  with  a  flavor  pecuilnrly  its  own. 

"The  plant  is  couimim  In  thickets  and  uiargloH  of  woods  from  3,000  to 
4,000  feet  high  in  western  Hu|ieh  and  Szecbuan.  Also  known  from  tbe 
Hushan  Mountains  in  Klanxai  Province  and  from  Foklen. 

"The  plant  Is  highly  ornamental,  either  In  foliage  or  In  flower.  The 
fruits  are  excellent  for  either  dessert  or  making  Into  preserves. 

"  Introduced  by  me  to  the  uurserles  of  Veltch  &  Sons,  of  Chelsea,  Lon- 
don, and  quite  hardy  iu  England. 

■'Ixical  native  Dame,  Vang  taa  (strawberry  i>each)."     iWilgon.) 

21782.  El'comuia  dluowes  Oliver.  Tn-chnn^. 
"(No.  ."Wa.  Dec.  8,  11)07.)     Tree  25  to  40  feet  by  IJ  lo  4  feet.    Cultl- 

rated  In  westeni  Hupeb  and  Szechuan  at  altitudes  between  l.OOO  and 
4,riOO  feet.  Tbe  tree  Is  valued  for  its  bark,  wblch  constitutes  the  iintivc 
drug  Tu-rhung.  The  bark,  leaves,  and  fruit  contain  silky,  elastic  flbera 
comtmsed  largely  of  ti  etioutcboucdlke  substance  akfn  to  balata.  As  a 
rubber-producing  plant,  however,  tbe  plant  has  little  value. 

"KuconmilH  was  IntroductM  from  Cbina  into  France  by  Vilmorin  and 
Into  England  by  myself.  In  both  countries  It  has  proved  quite  hardy. 
In  Algiers  and  lurts  of  Tonking  this  tree  has  been  experimentally  planted 
by  tl^  French  as  a  rubber-producing  tree. 

"  The  medicine  Tu-rkn»g  Is  valued  as  a  tonic  and  nifld  aphrodisiac. 

"Tbe  cusliuns'  valuation  here  Is:  First  quality,  'SO  taets  per  plcul: 
second  quality,  20  taels  i>er  plcul ;  third  quality,  10  taels  iter  ptcnl." 
{WUaoa.) 

21783.     Bachinia  picta  (H.  B.  K.)  DC. 

From  Miami,  Fla.    Grown  in  1SKI7  at  the  Subtropical  Ijiiboratory  and  Gar- 
den  from  seed  presented  by   Mr.  J.  C.  Harvey,  Santmrn,   Vera   Crua, 
Mexico;   dUtrlbuted  from  Subtropical  I^aboratory  and  Garden. 
"An  unarmed  sbrub  with  nearly  orbicular  leaves.  al)Out  3J  Inches  long,  and 
solitary  terminal  racemes,  2  to  3  inches  long,  of  white  flowers  spotted  with 
rol."     (ir.  F.  Wight.) 

31784  to  21805. 
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31784  to  21805— Continued. 
A  collection  of  seedfi,  as  follows : 

21784.  Cic 
White  sealed. 

21785.  CiccB  A 
Clay  seeded. 

21786.  CicESA 
I'haseoi.cs  b. 

PtlAaEOLUS  BADIATUS  I'. 

Phaseolcs  KADIATUS  L. 

PtlAfiroLVS  PIL08U8  II.   B.   K. 

ViONA   SSBQUIPEDALIB    (  Ij. )    W,   F.   Wight 


21787. 
S1788. 
2178&. 
21790. 
21781. 
Labia. 

21792.  ViOHA 
Red  podded. 

21793.  VioSA 
White. 

81794.    PisDU 

White. 
21705.    PisVM 
21796.     Lathvbvs  sp. 
21787.     Sesban  BisPiHOSA 

21708.  Lagrkaria  vulgakis  S< 

21799.  Abkluosciiv-s  kscvlfk 

21800.  Cahka  pai'aya  I.. 

21801.  Benincasa  ckbifkba  Si 

21802.  Cuccwis  8ATiv(  9  I.. 

21803.  Crcums  melo  h. 

21804.  CtCUHBITA  PEPO  I.. 

21805.  ClTllCI-l-US  VII.UAWH   Sc 

21806.     liAPiiANtrs  8.vTivt:M  I^ 


Chick-pea. 

Chick-pea. 
Hung  bean. 
Mung  bean. 
Mong  bean. 


(Bunn.)  Walp. 
(L.)  Walp. 


[  Jacq, )    Steud.     (  Aeschyrohere 


Gourd. 

Wax  gourd. 

Cucaiaber. 

HuskmeloQ. 

Pumpkin. 

Apple-seeded  watermelon. 

Badish. 


21807.     Androihhion  sorcihum  (L.)  Itrot.  Sorghum. 

Prom  Descanso,  Cnl.    I'resented  b;  Air.  E.  P.  St.  Jolin.    Received  JaDuary  0. 

1908. 

"  RoQBcvilfg  Fnrly-Ffiur.    A  '  sport '  selected  from  a  field  of  Amher  sorghum 

in  lOOTi.     Is  a  heavy  etooler;  lacks  In  sweetness,  but  baa  good  fodder."     {8t. 

21808  and  21809. 
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21808  and  21808— Continued. 

2180S.    ItoLusANTHVS  BPKOiosus  (Bolus)  Harms. 

"This  is  an  exceftt  ion  ally   beautiful  tree,  probably  tbe  handsomest 
native  species  we  biive.     It   should  thrli-e  well   tu  any  r^on  where 
oranges  grow."     (Lcpat.) 
21809.    Tbicuilia 


"A  line  Hhade  tree  for  compiiratlvel;  (rostless  regions."     iLt-gat.) 
21810.     Citrus  nobilis  Lour.  Tangerine. 

From  Canton,  Kwnnjnung,  fhloa.    I'resented  by  Dr.  J.  It.  Hulirnker,  Brook- 
fleld,  Mo.    Received  January  16,  190S. 
"Seeds  of  the  '(Jolden  oranRe,'  so  called  by  the  Amerlraua.  and  'Honey 
orange '  by  the  Chinese.    The  iieel  is  quite  loose,  aud  sections  easily  separated, 
tender,  very  rich.  Juicy,  and  sweet."     (Huffaker.) 

21812.     Ctdonia  jAFONicA  (Thunb.)  Pers.         Japanese  quince. 
From  8hanKhai,  Kinngsu,  Cblua.     Presented  by  Itev.  J,  M.  W.  Famham, 
D.  D.    Kecelved  January  15,  190S. 
"Seeds  of  a  very  large  native  quince."     (t'amham.) 

21813  to  21817.     Vigna  unquiculata  (L.)  Walp.  Cowpea. 

From  Macassar,  (glebes,  Dutch  East  Indies.    Presented  by  Mr.  Wlebe  P. 
de  Jong,  American  consular  agent.    Received  January  6,  1908. 

81813.  Cream,  81816.     Clag. 

81814.  WhiiipooncHl.  21817.    Black. 

81815.  Black-Eye. 

21818.  Glycine  iuspida  (Moench)  Maxim.  Soybean. 
From  Paris,  France.    Purchased  from  Yllmorln-Andrleux  &,  Co.    Received 

January  17,  1908. 
Ito  San.    Calti-d  by  the  French,  Yellow  Elamprii. 

21819.  PiNus  GERARDiANA  Wall.  ChilgozR  pine. 
From  Fort  Handeinan,  Baluchistan.    Received  from  Lieut.  Col.  ti.  C.  French. 

I.  A.,  political  agent  in  Zbob,  through  Prof.  VI.  P.  Stebblug,  1u)>erial 
forest  zoologist  tu  the  Government  of  India,  Calcutta,  India,  January  14, 
1008. 

"The  Chllgoza  pine,  which  bears  an  edible  Reed,  (s  a  nioderate-slaed  tree 
confined  In  Its  native  habitat  lo  the  inner  dry  and  arid  valleys  of  the  nortbwest- 
em  Himalayas,  from  Kuuiiwar  westward,  and  !n  Gharwal.  It  is  found  In 
isolated  areas  of  not  great  exieni,  and  generally  at  altitudes  between  6,000 
and  12,000  feet.  The  trees  are  seen  at  their  best  nt  an  elevation  of  about 
K.OOO  feet,  where  they  reach  a  height  of  TO  to  85  feet,  with  a  girth  of  9  to  12 
feet.  The  species  is  quite  hardy,  as  In  a  iMirt  of  its  range  it  often  grows  im 
what  apt^ears  to  be  solid  limestone  nx'k,  enduring  high  winds  and  severe  win- 
ters with  heavy  siiowfalls.  The  precipitation  In  the  Chllgoza  region  is  mostly 
in  tbe  form  of  snow  and  Is  only  about  8  Inches  per  nnnimi. 

"  Tbe  chief  pro<luct  of  this  ti-<<e  Is  the  edible  seed,  nearly  an  inch  in  length, 
contained  In  the  cones.  The  see^ls  are  very  nutritious  and  agreeable  In  flavor: 
they  form  a  staple  food  of  the  inhabitants  of  Kunawar.  A  full-alzed  cone 
yields  over  100  m-eds,  and  each  tree  pntduces  15  to  25  cones."  {.From  letter  of 
ConmMlcneral  Miehael,  .l/arr-ft  .;/,  I!l(n,  and  Farest  Bulletin  Xo.  7,  1906,  bp 
.Mr.  E.  F.  fitebbiiiff,  of  India  Fiirent  Deitarlment.) 

"This  tree  is  also  common  la  northern  AfghaalBtan."     (H'.  F.  Wight.) 
137 
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J21820.     XiPHAGROSTis  (X)NDEN8ATU8  (Hack.)  W.  F.  Wight.     (Mis- 
CANTiirs  coNDENSATt'8  Hack.) 
From  Yoboliama,  .Tnimii.     PiircliAxetl  from  tbe  Yokohama  Nuraery  Com- 
imiiy.    Ueceired  Jamiurj'  18.  190S, 
(For  description  stH-  Xii.  l(Cli4.i 

218S3.     I^xsii'M  DOMESTicvH  Jack.  Doekoe. 

From  Manila.  F.  I.    Presented  by  Mr.  W.  S.  Lyon.    Received  January  6, 1908. 

Philippine  local  name  Lamon;  Java  name  nockor.  "I  bave  met  It  more  or 
lefM  widely  tlirouKlioiit  the  arclil|>elago,  l>ut,  so  far  lis  1  know,  it  only  fruits 
abundantly  and  well  In  IjitKuna  Province.  Luzon,  and  h»  widely  remote  Jol6. 

"  FruitH  Rbould  become  tbtn'oiiKbly  mature  b«-foce  iilckint:;  tboRe  commonly 
found  In  the  markets  are  irfckml  when  tnmintnre.  I  have  sent  ripe  fruits  from 
Manila  to  Yokohama  (eleven  days)  and  ttreeu  ones  to  Honolulu  (twenty-oue 
days)  BUCceBsfnIly."     (Lyon.) 


21824  and  21826. 

From  Hokkaido.  Jn|ian.    Presented  by  Mr.  K.  Hashimoto,  Kuchchau  Agrl- 
fulturat  Soclet.v.  Abutagun.    Kecelved  January  14,  190ft. 
Z1884.  PiiABEOLra  anoulabis    (Wllld.)    W.  F.  Wight.     (Itoucnos  an- 
GULARis  Wllld.)  Adznki  beau. 

Red.    "  Tsetl  lu  making  nri."     {Hashimoto.) 
21S25.    Glycine  iiispiDA  (Moench)  Maxim.  Soybean. 

Amherft  (  ?),    "  I'aed  in  the  manufacture  of  '  Boy,"  •  mlao,'  '  tlfu,'  etc." 
(Hathimoto.) 

21826.     Xanthosoma  saoittaefoijum  (L.)  Schott.  Tautia. 

From  tjenrgetown,   Rrlttsh  Oulana.     I'resented  by  Mr.  I>onald  Mitchell. 
Amerlean  vice  imd  deputy  consul,  thriiuKh  Mr.  O,  \V.  Barrett.    Received 
Seirtember  4.  IWIi. 
"The  tuberB  of  this  variety  were  mioKlcd  with  those  of  No.  1!)149,  but  when 
grown  proved  to  be  distinct  from  any  other  variety  of  yautiR  ( 7>  in  the  collec- 
tion."    {BarreU.) 

21S27.    Medkago  bativa  L.  Alfalfa. 

From  riilnook.  Mont.    Purchased  from  Mr.  F.  G.  Cooper.    Received  Janu- 
ary 22,  190S. 
Orimm. 

21828  and  21829.     Medicago  sativa  L.  Alfalfa. 

Ftnm  the  Sevlcp  Vnlley.  near  Oasis.  I'tah.    Purchased  from  Mr.  A.  F.  Kliss, 
Deseret,  Ltah.    Received  January  T2,  ItiO.'i. 
21828.     First  <rroi).  21829.     St^cond  cnip. 

21830  and  21831.  Glycine  uispida  (Moendi)  ^^oxini.  Soybean. 
From  Hokkaido,  Ja[win.     Presented  by  the  Yokohama  Nursery  Compony, 
Yokohama,  Jaiwn.    Kecelved  January  24,  1908. 

21830.  Rutterball.     Japanese  name  Akita. 

21831.  .Japanese  name  Runtoi. 
58392— Bull.  137—08 2 
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21834  to  21836.     Androfooon  sorohuh  (L.)  Brot.  Kafir. 

From  Maldugurl,  Bomu,  Sudan,  Africa.  Presented  by  Prof.  J,  Bartt  Davy, 
afp-OBtuloglHt  and  botanist,  Transvaal  Department  of  Agriculture,  Pre- 
toria, Transvaal.    Received  January  27,  1908. 

21834.  Black-Hull.  ■  81836.     WMte  Matalcwa. 

21835.  Red  Mataktca. 

21837.     Bambos  arundinacga  Betz.  Bamboo. 

From  Slbpur,  Calcutta,  India.    Presented  by  Capt.  A.  T.  Gage,  superin- 
tendent. Kuyal  Botanic  Garden,  through  Mr.  W.  W.  Smith-    Received 
January  28,  11»08. 
{For  description  see  Np.  21317.) 

31838.     Triticum  aehtivdm  I.,.  Wheat. 

From   Vomero,   Ntiples,  Italy.    Presented  by  Dr.  C.  Sprenger.    Received 
January  28,  1908. 
"The  lilnd  of  (train  which  Is  used  for  the  fitraw-plaltinK  fndnstry  of  Italy  Is 
Trilicum  aeitivuni  var.  ertmcron,  called  commonly  tn  Italian  Orano  Marguolo. 

"There  are  two  undervarletlea  known,  lie  Banln  Fiora  and  the  Semone, 
wblch  are  cnltivnted  on  poor,  thin  InniJ.  The  need  [s  planted  In  the  month  of 
November  and  also  In  February,  and  sown  very  thickly.  We  pull  It  up  wliei 
the  ear  begins  to  be  formed."     {AngUilo  PvccU) 

"The  straw  used  in  the  plaiting  Industry  is  that  of  a  B|)ecl8l  kind  of  very 
dwarf  wheat;  it  Is  sown  In  November  (in  Italy).    The  straw  Is  dried  and  after- 
.  wards  blanched  wltb  t<u)|>buE.    This  blanched  straw  is  the  material  used  In  all 
Industries  of  this  Iflnd."     (Bprenger.) 

21860.  Canaritim:  luzonicum  (Bliime)  Gray.  Pili  nut. 
From  Manila,  P.  I.     Presented  by  Mr.  George  A.  Spooner,  Pay  Department, 

r.  S.  Army,  Chicago,  III.     Received  January  2ri,  1008. 
"  This  nut  la  lar^ly  used  In  tbe  Philippine  Islands  and  East  Indies  for  food. 
It  is  said  that  the  flavor  is  finer  when  the  meat  Is  blanched  and  salted,  after 
the  manner  In  which  salted  almonds  are  pre|jared."     (Ralph  A.  Ooitld.) 

21861.  DiMOBPHOTHECA  spfx;tabili8  Schlechter. 

From   Barberton,  Transvaal.    I'resented  by  Mr.  George  Thomcroft.    Re- 
ceived January  18,  1908. 
"Habitat:  Grows  on  stony  bills,  altitude  0.000  feet.     Flowers  In  Septecnber, 
with  tbe  Hrst  shower  of  rain.     I  We  get  no  rain  bere  from  the  end  of  March 
until  August )     It  Is  the  handsomest  of  ail  our  daisies."     ( Thorn froft.) 

"  The  iilant  grows  30  to  4.1  centimeters  Uigh  and  has  bright  purple  rays  about 
2..">  centimeters  long  and  a  purple  disk."     (Schlrchter.) 

21862  and  21863.     SpERorLA  arvensis  L.  Spurry. 

From  Purls.  France.     Purchased  from  Vilmorln-Andrlens  tc  Co.    Received 
January  30.  IIXIS. 
21802.    Corn  ar  Common.  21863.    (liant. 

21864.     DioscoREA  decaisneana  Carr.  Tarn. 


21865.     CoLECs  AMBOiNicrs  Lour. 

From  Toco,  Trinidad.    Collected  by  Mr.  ().  W.  Jtiirrett  In  October,  1907, 
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21867.     \Iedicago  sativa  L.  Alfalfa. 

From  Juub  Valley,  near  Nephl,  Vtah.    Purchased  from  Mr.  Oliver  Wilson. 
Received  February  «,  lOOS, 
Dr]/-L(lnd, 

21868  and  21869.     Andropogom  borghu»  (L.)  Brot.  Kafir. 

From  ChllllcotLe,  Tex.    Growii  by  Mr.  A.  B.  Conner,  aenson  of  1907. 

21868.  Itlafk-Hult.  ■■Orljtliint  sel(?ctloii  mfldp  on  form  of  Mr.  T.  F. 
Moodj',  Cnmtdlan,  Tex.,  In  l!H)ji,  and  urown  hi  head-to-row  plots  at  the 
ClitHlcothe  TestiuB  Station  since  that  djite,"     (Conner.) 

21869.  BIa<k-Hull.  "OriKlnal  selection  made  on  fiimi  of  Mr.  Ncblett, 
CblUlcothe,  Tex.,  In  lUOS,  and  Krown  In  head-to-row  plots  at  the  CblUi- 
eothe  Testing  Station  since  that  date."     {Conner.) 

81870.    CiTBua  decitmaka  (L.)  Murr.  Pomelo. 

From  Amoy,  China.    Presented  l>y  Mr.  W.  H.  Wallace,  managfer.  Hongkong- 

Khanghiil  Bank.    Received  February  7,  11>0h. 

Amiiy.    "  Tbe  Amou  iiomelos  are  noted  among  Europeans  and  Americans  along 

the  coast  of  ('blna  for  tbeir  excellent  quality.    Acc<)r(iliiK  to  Mr.  Rea  Hanna, 

formerly  of  the  consulate  at  Amoy,  tlils  variety  Is  equal  In  quality  to  the  beat 

Florida -{crown  varieties  with  which  he  is  familiar."     {FaircMld.) 

21871  to  21874. 

Presented  by  Mr.  A.  Aaronaohn. 

21671.  Tritict;u  dicoccuu  fiobrank.  Emmer. 
From  above  Medschoel  esch-Schems. 

21872.  Tbiticum  oicoccf  u  Srhrank.  Enuner. 
From  viclnltv  of  Rable.  between  Rascbaya  and  Katana.  Altitude  about 

1,«K>  meters. 

21873.  Tbiticum  mosdcocccm  aegilofioidbb  Asch,  &.  G, 
From   Rahle. 

21874.  HoBDEUU  SFOHTANEUM  C.  Kocb. 

From  Mount  Tubor.     "  Soil  calcareous."     {Aaroitsokn.) 

21875  to  21932. 

From  PekluR,  Cbibll,  China.     Received  througb  Sir.   F.  X.  Meyer,  agri- 
cultural explorer  for  tbls  Deiwrtnient,  February  7,  1008. 
A  miscellaneous  collection  of  seeds  and  cuttings,  as  follows: 

21875.  Castakka  sativa  Mill.  Chestnut. 
From  Pnngshau,  Chlbll.  China.     "(No.  KtSa,  Nov.  24,  1007.)     A  wild 

chestnut  found  growing  here  and  tliere  in  big  groves  on  tbe  rocky  moun- 
tain slopeH.  The  burrs  containing  the  nuts  ;ire  extraonllnarily  i^lny. 
This  chestnut  may  grow  In  regions  wliere  there  Is  a  slight  rainfall  and 
be  utilized  as  a  foresting  tree.    Chinese  uame  Kan  li  far  nhu."     {ilcj/er.) 

21876.  QUERcus  sp. 

From  Shutseshan,  Cblhll,  China.  "O'o.  K.tr)a,  Nov.  1H,  1007.)  Acorns 
of  a  chestnut  oak,  probably  yucrcus  eliinenHiii.  Called  by  the  Chinese 
8iang  txe  shu.  They  utilize  tlie  acorns  for  tanning  and  dyeing  purposes, 
and  also  fatten  hogs  with  them.  It  Is  a  handsome  tree,  with  long,  serrated 
leaves,  which  remain  on  the  tree  for  the  greater  [lart  of  the  winter. 
Stands  drought  very  well,  but  seems  sensltlva  to  great  cold.  May  be  of 
use  as  a  foresting  tree  In  the  semiarld  regions  of  the  southwestern  United 
States."     (i/ctfcr.) 
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21875  to  21932— Continued. 

21877.  JuGLAits  umiA  aiNENSiB  C.  DC.  Walnut 
From  Pangshau,  Cblhll.  Ghtiia.    "(No.  836a.  Nov.  24.  1907.)     A  wild 

waluut  found  tn'owlug  bere  and  there  between  bowlders.  The  nuts  are 
iiot  us  Bwe«t  as  the  cultivated  Ttivieties,  but  otherwise  tliere  ie  little 
difference,  except  that  the  wild  trees  are  not  of  as  vigorous  a  growth 
as  the  cultivated  ones."     (Metier.) 

21878.  Malcs  BAccATA  (L.)  Moeuch.  Crab  apple. 
From  Sblnglungslum,  Chlhll,  China.    "(No.  837a,  Dec.  2, 1907.)    A  wild 

ciiib  iipi'le,  tlie  frultH  of  which  are  not  larger  than  green  peas.  An  ex- 
cellent stock  for  nil  kinds  of  crab  ap|>les.  Chinese  name  San  tin  Ue. 
Scions  sent  tinder  No.  183  (S.  P.  I.  No.  21922)."     (Meyer.) 

21879.  Malub  sp.  Crab  apple. 
From  Jehol,  CUIhll,  China.     "(No.  838a,  Dec.  10,  1907.)     A  cultivated 

crab  apple.  Chinese  name  Get  tang.  Scions  sent  under  No.  195  (S.  P.  1. 
No.  21027)."     (Meyer.) 

21880.  PvRus  cumeNsis  LlQdl.  Pear. 
From  ShlnglungBbau,  Olilhli,  China,    "(No.  839h.  Dec.  2.  I90T.)     Seeds 

of  a  wild  i>e»r  which  grows  here  and  there  In  big  groves  and  asauuici; 
sometimes  a  large  size,  trunks  2  lo  3  fe«t  In  diameter  and  60  to  SO  feet 
tall.  May  be  utilized  as  grafting  stock  In  northern  regions.  Scions 
sent  under  No.  184  (S.  P.  I.  No.  21923)."     (Meyer.) 

21881.  Ckltis  sp.  HackbenT' 
From  Pangshan,  Chlhll,  Clilna.    "(No.  S51a.  Nov.  24.  1907.)    Probably 

CelHt  bungi'inn.  A  small  tree  with  rather  broad  leaves,  growing  In  rocky 
locations.    Of  use  in  gardens  and  parks  in  rather  dry  regions."    (Meyer.) 

21882.  Celtis  8|i.  HackbeiTT- 
From  near'Teiimenkwan,  Chlhll.  China.    ' 

I'rc)bably  Ccltiii  bungt-iina,     Apijarently  the  s 
ber  (S.  P.  1.  No.  21881)."     (Meyer.) 
SI883.     (Uudctermined.) 

From  mountains  of  North  China.  "(No.  8G6a,  Nov.  18  to  Dec.  2,  1907.) 
A  tow  shrub,  1  to  li  feet  high,  flowering  In  early  summer,  with  beautiful 
rosy  flowers  In  short  racemes :  very  florlferous.  Grows  In  dry,  rocky 
locations,  covering  sometimes  whole  mountain  slo[>es.  Well  fitted  for 
rockeries  or  as  a  bedding  shrub  In  gardens  In  dry  regions.  Chinese  name 
Fan  H  hua.  Sent  from  Manchuria  under  No.  402a  (S.  P.  I.  No,  20127)," 
(Mcyrr.) 

21884.  Lkspedeza  sti.  (?). 

From  Pangshan.  CUEUIl.  China.  "(No.  867a,  Nov.  20,  1907.)  Probably 
hexiicdcjza  varaganai:  A  rare  shrub,  4  to  .I  feet  tall,  found  growing  In 
rocky  and  sandy  locations.  Seems  to  like  some  shade.  May  be  of  use 
In  sandy,  dry  r^lcns."     (Meyer.) 

21885.  Lespedeza  sp. 

From  near  Malanyu,  Cliihll,  China.  "(No.  868a,  Nov.  29,  1907.) 
Probably  Lrspedesa  juncea.  A  shrub  forming  many  straight  Stinots, 
growing  in  sandy  and  rocky  locations  in  the  full  aim.  In  l^lngtnu  It  Is 
extensively  used  for  sand  binding  and  for  underwood  In  the  Yemen  gov- 
ernment parks  and  nurseries.  Sent  also  from  eastern  Siberia  under  Xo. 
5e4a   (8.  P.   I.  No.  20.335)."      (iSeycr.) 

21886.  LEsmxEZA  sp. 

From  Shlnglungshan,  Chlhll,  China.  "(No.  809a,  Dec,  2.  1907.)  Seeds 
of  a  It^uminoUH,  iiereiinlal  herb  found  growing  on  very  dry  and  rocky 
mountain  slopes,  having  niany  slender,  semlerect  stems  which  spring  np 
in  a  tuft;  very  small,  trifoliate  leaves.  May  be  of  value  on  dry  lands  as 
sheep  fodder,  though  the  seed  capsules  are  spiny  when  dry."  {Meyer.) 
137 
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21887.  Leapedeza  ap. 

Prom  near  Jehol,  Cblhll,  Oblnn.  "(No.  807a.  Dec.  5,  19OT.)  Seeds  of 
a  lefniiniuou8,'pereDulal  berb  fouod  erowlDg  alone  verj  dry  banks.  Ap- 
parent); a  variety  of  No.  S09n  iH.  P.  I.  No.  21SS6),  bat  bavlng  much 
beavier  and  cfpeplnft  HteniH,  due  perhape  to  the  location;  otherwise  the 
same  remarks  apply."     (Miycr.) 

21888.  (Undetermined.) 

From  Pangaban,  Chihll,  China.  "(No.  S71a.  Nov.  20,  1907.)  An  al- 
falfa-llke  plant.  A  leKumlnous,  pereanlal  herb  Krowlng  In  very  dry  and 
rocky  places,  throwing  up  a  tuft  of  many  slender,  though  very  erect 
stems;  small,  trifoliate  leaves  and  small  racemes  of  very  small,  whitish 
flowers.  Height  2}  to  3  feet.  May  be  of  value  on  dry  land  as  a  food 
(or  cattle."  {Meyer.) 
21S89.     Falcata  japonica  Oliver. 

From,  mountains  near  Santrhnko,  CUlhll,  China.  "(No,  872a.  Dec,  1, 
1907.)  Seeds  of  a  Leeumlnosae  of  twtnlnf^  hahit,  similar  to  No.  617a 
(ft.  P.  I.  No.  20386).  Of  use  as  a  fodder  plant  on  land  which  Is  overrun 
with  scrub,  so  as  to  give  this  bean  support."    lilej/er.) 

21890.  iNCABviLLEA  siHEnsiB  Lam. 

From  near  SbluKlungtang,  ChlliU.  China.  "(No.  874a,  Dec.  4,  1907.) 
An  herbaceous  annual,  hearlnR  large,  rose-red  flowers  In  terminal  ra- 
cemes; finely  pinnatlfled  leaves.  Grows  from  2  to  4  feet  tall,  often  seen 
along  new  railroad  embankments  In  Sliunsl.  The  leaves  and  stems  are 
nse<l  by  the  Chinese  as  niedlclne,  applied  externally,  when  they  have  cold 
or  rheumatism  In  their  legs  or  knee  Joints."     iMever.) 

21891.  ( Undetermined, ) 

From  near  Sblnglimgtang.  Chihll,  China.  "(No.  87ga.  Dec,  5,  1907.) 
An  herbaceous,  annual  IjflhEate  with  bluish  flowers  containing  a  volatile 
perfume,  like  menthol ;  may  be  useful  for  extraction  of  this  perfume. 
The  Chinese  use  the  plant  medicinally  for  colds  In  the  bead,  and  It  doce 
clear  when  snuffetl  up  throngh  the  nostrils  In  case  of  a  cold.  Seems  to 
come  close  to  the  North  American  Pj/cnanthcmtim  Hnifoliitm  In  contain- 
ing so  much  mentliol-llke  scent."  (ilcj/tr.) 
218B2.     Artemisia  annva  L. 

From  Tlentain.  Chthll,  Chhia.  "(No.  885ft,  Oct.  7,  1907.)  A  biennial 
herb  used  for  gratUng  large-flowered  chrysanthemuma  upon  when  it 
throws  up  Its  flowering  stem  In  the  second  year.  Chinese  name  Ya  hou." 
{ never.) 

21893.     CuRTSANTnEMVu    STiPULACEUM    Moeucb.      (Chbysakthemvu 

8IKENSE  .Sabine.  1K25.)     (  Anthbmis  stifulacea  Moench.  1,'<02.) 

Chrysanthemum. 

From  Pangaban,  Cblhll,  China.  "(No.  8S6a,  Nov.  IS.  1907.)  Seeds  of 
the  original  tyi>e  of  chrysanthemum,  from  which  most  of  the  cultivated 
ones  have  been  derived ;  flowers  vary  In  color  from  pure  white  to  purjile. 
Deserves  to  he  nnturallKed  iis  a  wild  flower  In  rocky  localities.  Fsed 
medicinally  by  the  Chinese  (like  tea,  when  suffering  from  a  cold). 
Chinese  name  Hsu  hua."  (ili-ycr.) 
21884.    CHBYeADTHEUuu  iNoicuM  L.  Chiysanthemam. 

From  Pnneshan,  Chihll.  China.  "(No.  8S7a.  Nov.  19,  1907.)  An  origi- 
nal ty[te  of  chrysanthemum,  from  which  probably  the  yellow  varieties  of 
cultivated  chrysanthemums  have  been  derived.  Always  yellow,  though 
there  Is  a  Slight  variation  In  Its  stiadlng.  T'sed  as  a  medicine  by  the 
Chinese,  like  the  preceding  number  (S.  P.  r.  No,  218&3)."  (Meyer.) 
21895.     Ebaobostis  sp. 

From  Tungllng,  Chlbli,  China.  "(No.  SSSa,  Nov.  29,  1907.)  An  uncom- 
mon, graceful  grass  growing  from  2}  to  3  feet  tall;  found  along  dry 
ditches."     {ileyer.) 
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21896.  AauNDiNELLA  anomala  Steud. 

From  TungllnB,  Chlhli.  Chlnn.  "(No.  RS9a.  Nov.  29,  1907.)  A  tall, 
coarae  grass,  3  to  5  feet  tall,  foun^  growing  bere  aod  there  In  large 
massee;  of  a  spread-out  growtb.  May  be  of  use  as  a  fodder  grass." 
( Meyer. ) 

21897.  Andbotooon  iscHAEUtiM  I* 

From  Tungllng,  Chltill,  China.  "(No.  SSOa.  Nov.  29. 1(»07.)  A  medlnm 
fall  grass  growing  here  and  there  on  level  atretcbes  lu  large  quantities." 
(Meyer.) 

21898.  Spodiopoqon  sibibicus  Trtn. 

From  TungllDB,  Chlhli,  China.  "(No.  801a,  Nov.  29,  1007.)  A  rare, 
very  tall  grass.  8  to  7  feet  high,  growing  in  solitary  clumps."     (Meyer.) 


21899.     Pennisetuu  coupbessum  II.  Br. 

From  near  Tenmenkwan,  Cblhll,  China.     "(No.  892a,  Nov.  30,  1907.) 
Se«d  of  a  rare  grass  growing  In  heavy  clumps  here  and  there  along  water 
courses."     {Meyer.) 
S1900.    Pebnisetcm  flacciduu  Grlseb. 


From  near  Lanshang,  Chlhli.  China.  "(No,  893a,  Dec,  3,  1907.)  A 
low  grass,  li  to  2  feet  high,  growing  In  vast  quantities  on  sandy,  level 
stretches."     (Meyer.) 

21901.  PliASFALUS  vrLGABis  L.  Bean. 
From  Pangshan,  Chlhli,  Chlnn.    "(No.  894a,  Nov.  21, 1907.)     A  strange 

bean  used  as  a  vegetable."     (Meyer.) 

21902.  CccUBBiTA  PEPO  L.  Pumpkin. 
From    Pangshan,    Chlhli,    China.    "(No.  805a,   Nor..  1007.)     .\   large 

pumpkin,  n^!cd  ns  n  vegetahlp  when  boiled:  also  baked  in  tie  oven  entire 
and  used  then  as  a  dflicntesse."     (Meyer.) 

21903.  CiTBULLfs  VULCARI8  Rohrail.  '  Watermelon. 
From  Pangshan,  Chlhli.  China.     ■'I-Xo.  ,S!)6a,  Nov.  21,  1907.)     Said  tii 

be  n  wbite-oieated  watermelon  of  very  good  taste."     (Meyer.) 

21004.  Citrus  sp. 

From  Peking,  Chlhli,  China.  "(No.  897n,  Dec.  24.  1907.)  A  large- 
fruited  cltriia,  the  fnilts  of  which  are  sold  iis  room  perfumers.  The  meat 
la  very  bitter  and  sour  and  scarcely  edible."     (Jfcytr.) 

21005.  CiTBUs  LiuonuM  Itlsso.  Iiemon. 
From  Peliing,  Chlhli,  China.     "(No.  R9Sa,  Dec.  24,  1907.)     A  large, 

very  Juicy  lemon,  not  too  sonr;  the  fruits  are  almost  seedless  and  have  a 
very  thin  rind.    Purchased  on  the  street."     (Meyer.) 

21906.  CEI.OSIA  argehtea  L.  Cockscomb. 
From  Tsulchlaciiuang,  Shantnng,  China.    "(No.  900a,  Nov..  1907.)     .\ 

variety  of  cockscomb  said  to  grow  In  a  globular  head;  very  rare.     Sent 
to  me  by  Rev.  A.  C.  Moute,  of  Taian,  Shantung."     (Meyer.) 

21907.  ViTis  sp. 

From  Pnngshaii.  Chibii.  China.  "(No.  1.53,  Nov.  20,  1907.)  A  Vltis 
beiiring  large,  deeply  lohed  leaies  and  small  clusters  of  hUilsh  white  ber- 
ries. (Irows  In  dry,  rocky  situations.  Jlay  be  of  use  as  a  cover  plant 
for  large  rockeries  or  for  planting  on  terraces,  where  the  branches  may 
hang  <lown  so  us  to  create  a  tMstter  effect."  {.Meyer.) 
21008.    AMyooALos  david:ana  (Carr.)  Dippel.  Feach. 

From  Pangshan,  Chlhli.  China.  "(No.  l.'>4,  Nov.  30.  1907.)  A  variety 
found  growing  In  very  dry  and  exposed  tilnces.  Of  utw  as  a  garden  shrub 
In  semlarid  r^lons.  Also  an  excellent  stock  for  apparently  all  of  tbc 
stone  fruits."     (Meyer.) 
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21909.  Beuebib  sp.  Barbeny. 
From  Pangshan.  Chlhll.  China.     "(No.  160,  Nov.  20,  1907.)     Probably 

Berb':rla  chtnenatf.  A  low-growing  barberry  of  a  very  spreading  babit. 
SeeniR  to  be  able  to  withstand  <lruug]it  extrBordlaaril.v  well.  Not  highly 
oraameutfl],  but  may  be  of  use  for  jilantlng  on  very  sterile  and  dry  roIIk. 
The  scarlet  l>eiTleB  seem  to  remain  a  long  time  ui)on  the  shoots,  niul  for 
this  reason  It  may  be  found  useful  as  a  winter  ornamental  bush." 
(Jfej/er.) 

21910.  DioapTBOB  KAKi  L.  f.'  Fersimmon. 
Prom  Pangshan,  Chlhll,  China.    "(No.  161.  Nov.  21.  1907.)     A  very 

rare,  delicious  persimmon  (railed  Siang  ahi  tse.  Of  medluui  size,  2  to  3 
Inches  in  diameter,  flat,  but  not  having  a  circular  tnclslon:  of  orange-red 
color;  very  thin  skinned;  has  geuerally  ;l  to  G  seeds  In  lla  fruits;  is  of 
very  sweet  and  fresh  taste.  Only  one  tree  known  to  exist,  that  being 
near  an  old  temple.  Is  not  a  shipper,  but  can  be  kept  until  February 
when  handled  carefully."      (Mej/er.) 

21911.  Pybus  chinensis  Llndl.  Fear. 
From  PannBhan.  Chilill,  China.     "(No.  166,  Nov.  23.  1907.)     A  round. 

hard  i>ear  of  medium  size,  lias  a  bfgh  red  blush  uuil  looks  strikingly 
like  an  apple.  Chinese  name  Hong  li,  meaning  red  pear.  Can  be  kept 
until  early  summer."     (Meyer.) 

21912.  Fybus  CHiNEflsis  LlDdl.  Fear. 
From  Pangshan.  Chlhll.  China.     "(No.  167,  Nov.  23,  1907.)     A  small 

pear  of  caTiary-yellow  color ;  egg  shaped  with  a  long  peduncle ;  hard 
meated,  but  very  sweet  and  Juicy;  a  good  kee|ier.  Chinese  name  Mi  li, 
meaotDg  honey  i»ear."     (Meyer.) 

21913.  Ptbus  chinensis  Llndl.  Pear. 
From  Pangshnii.  Chlhll,  China.    "(No.  168.  Nov.  23.  1907.)     A  hard. 

round,  apple-shaped  iwar  of  a  russet  color;  of  rather  coarse  texture;  a 
good  keeiter  and  shl|>i)er.  May  be  good  for  cooking  purposes.  Chinese 
name  Tang  li,"     (Meyer.) 

21914.'   Pybus  cuinensis  Llndl.  Fear. 

From   Pangshan,  Chlhll,   China.     "(No.   16il.  Nov.   23.   1907.)     A   hard 

but  Juicy  pear  of  medium  size,  barrel  shai>ed.  and  of  a  pale  straw-yellow 

color.    A  very  good  keeper  and  ship|)er.    Chinese  name  Ma  li."     (Meyer.) 

21915.  Malcts  sp.  Crab  apple. 
From  Pangshan,  Cbihil,  China.     "(No.  170,  Nov.  23,  1907.)     A  sweet. 

white  crab  apple  of  flat  shaiie.  like  the  saucer  pench;  a  rare  variety; 
does  not  keep  well.    Chinese  name  jSo  kua."     (Meyer.) 

21916.  Malus  sp.  Crab  apple. 
From  Pangshan.  Chlhll.  China.     "(No.  171.  Nov.  23,  1907.)     A  soiir, 

red  crab  apple  of  flat  shape,  like  the  saucer  peach.  A  rare  local  variety 
and  like  the  preceding  number  (8,  P.  I.  No.  21915)  does  not  keep  well. 
Chinese  name  Ly  tse."     (Meyer.) 

21917.  Fraus  CHinensis  Lindl.  Fear. 
From  Pangshan,  Chlhll,  China.     "(No.  175.  Nov.  23.  1907.)     A  very 

thrifty  growing  iiear,  said  to  tie  a  variety  of  No.  169  (S.  P.  I.  No.  21914). 
Not  named,  however.  All  of  these  pears  look  mote  like  apples  than  like 
pears  so  far  as  habits  and  general  looks  are  concerned.  The  bark  on 
the  tree  Is  smooth  and  on  the  younger  branches  even  shining  so  as  to 
absorb  a  minimum  of  heat  during  the  winter  and  spring.  These  retard- 
ing qualities  may  be  of  much  value  In  breeding  exfierlments."  (,lipj*er.) 
81918.    Ptbus  chinensis  Llndl.  Pear. 

From  Tungling.  Chlhll,  China.  "(No.  177,  Nov.  29.  1907.)  A  very 
thrifty  form  of  the  wild  jienr,  used  everywhere  In  the  north  as  a  grafting 
stock  for  the  cultivated  varieties  of  pears."     (Meyer.) 
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21919.  Rhododendron  sp. 

From  ShinglunKBhflii.  Chlhli,  Cliloa.  "(No,  180.  Dec.  2,  1907.)  Prob- 
ubly  Blio<l'i<lciii1riin  mieranthum.  A  Biiinll-lt^aved.  Reuii-everereeu  bush 
himrliiK  anmll  cliiatcra  of  yellowiah  white  flowers  In  early  eumnier.  Is 
always  fouua  growlug  at  elevations  from  3,000  to  S.OOO  feet."     {Meyer.y 

21920.  Uluus  sp.  Elm. 
From   Shlnitiiitigslian,   Cbllili,   China.     "(No.  181,   Dec.   2,   1007.)      An 

elui  KTowlng  to  lie  ii  tall  tree,  bearing  bi-oad  tcaieti.  Tbe  trees  wlieii 
young  have  corky  wltigs  nli  nUmg  tlicir  bi-ini<-hes,  wLtcb  makes  them  look 
strilclng.    Seema  to  thrive  best  In  somewhat  moist  soil."     (ifej/er.) 

21021.    Crataeuus  pinnatifida  Bimge.  Hawthorn. 

From  Shliigliinitah.nn.  Chlhli.  Chltiu.  -(So.  182,  Dec.  2,  11>07.)  A  very 
hiinly  hawthorn  with  glistenlnt;  white  twigs;  may  be  of  ukc  as  a  fence 
plant  In  semliirld  refclous."      iilcycr.) 

21923.  Malub  sp.  Crab  apple. 
[■•roni  ShlntrliiiDishsn.  Chlhli.  China.    "(No.  183,  Dec.  2,  1007.t     The 

very  hnrd.v,  RniaH-fniitnl  crKb  apple,  upon  which  the  Chinese  eraft  their 
Improved  forms  of  crab  api>les.     (Chinese  name  Son  tin  Itr."     (.Ucyer.) 

21023.     Ptbus  CHINEN8I8  Lindl.  Fear. 

From  ShinElnnKshaii.  Chlhli,  China.  "(-\o.  1S4.  I>ec.  2.  1907.)  The 
fnilts  of  these  wild  i>enr  trpes  becouie  edible  after  the  heavy  fntstn,  but 
are  not  jMirtlcnIarty  fine;  tite  wooJ,  though.  Is  mtich  waiite«l  for  the 
maiuifactuve  of  printing  blocks  iind  for  cnnib  making.  The  trees  »iif:ht 
be  grown  tn  iiarks  jib  ornamental,  hardy  tret's.  Planted  In  a  clump  they 
are  very  effecti  e"      (J/  y      ) 

21924.  Fbun   8  TOM   NTO8     Thunb.  (7).  Cherry. 
From  near  I^  sha        Chilli.  China.    "(Xa  1.S6,  Dec.  3.  1907.)     The 

wild  buKh  cheTy  A  en  lardy  shmb  of  dense,  busby  hnhlt.  May  bo 
of  use  in  ]>ark8  a  d  garde  a  in  somiarid  regions.  Can  he  ))ropagiited  by 
Iniddlng  on  .4  niigil  In*  d  liana  and  by  division,  layering,  and  sowing. 
Chinese  name  Sla     i/l  g  ta     '     (Mri/rr.) 

21025.       HVDBANO    A    '4] 

From  near  T  ng  i  g  Chihll,  China.  "(No.  187,  Dec.  4.  1907.)  A  tall, 
Inishy  hydrange  1  1  g  u  ly  iinibels  of  apparently  white  flowerB.  A 
van'  shrnb,  found  (oiilj  twici  )  In  rociiy  locations  along  a  water 


From  near  Tungylng.  Chlhli,  China.  "(No.  180.  Dec.  4,  1907.)  A  tall. 
bnsliv  rhiNlmleiidron.  [lei'f (■<.■( ly  dt-clditona,  iH-arltig  tne^llnm-slzed  cluRters 
of  lilac  tlowcrs  In  early  summer.  Of  use  as  a  shrub  in  rockeries,  flrows 
apparently  l)elwei»n  4.cKtO  and  7,IK'0  feet  elevation."      (Mci/rr.) 

21927.     llAi-is  s]..  Crab  apple. 

From  Jeliol.  ChUill,  China.  "(-No.  195,  I>w.  10,  1!)07.)  Chinese  nnme 
fli-i  lino-  The  friilts  are  os  large  as  gdod-siKed  cherries,  of  dark  red 
color  with  a  bInlHli  tinge.  Of  a  very  fresh,  sour  taste  and  make  kooiI 
prewrvcs.  Arc  graflol  iii"'"  the  wild  crab  ai)ple.  They  si^m  to  be  able 
to  withstand  drought  and  extremes  in  tcm|)eratnre  very  well."      (a/epcr.) 

21028.    PvBus  ciriNEXSis  I.lndl.  Pear. 

From  .Tehol,  Chihll,  China.  "(Xo.  KM!.  Dec,  10,  1007.)  A  niedhiui- 
Klze<l  iK-nr  of  pale  yellow  c.lor  and  of  soft,  melting  meat.  Can  bt>  kont 
quite  n  while  when  handled  carefully.  Is  a  rare  local  variety.  ChlQeee 
niUDc  I'ri  soo  H."     (,1/cj/cr.) 
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31875  to  21932— Continued. 

21929.  rvBiia  chinknbis  Lindl,  Pear. 
From  JeLol,  Chlhll,  China.     "(No.  197.  Dec.  10,  1907.)     A  retnnrkable 

pear,  being  Bat  >i[i]ilp-fiba|>ea,  of  Krwu-yellowlBh  color;  hnrd  until  Kitrlng, 
wlien  II  becoDiee  Dieltlntc:  has  n  i)«ciillar  tiour  taetc.  Maken  exc'elleiit 
predprvee  for  \it»  with  game  or  fowl.  Chinese  name  Ta  guan  Ji,  meaning 
large,  sour  |)ear."     (Meffer.) 

21930.  Ptbus  sp.  Fear. 
JYom  Jehol.  Chihii,  China.  "(No.  108,  Dec.  10,  11)07.)  A  medium- 
sized  pear;  hard,  but  juicy  and  sweet:  dark  canary-yellow  colored.  A 
good  keejier.  A  rare  local  variety.  Chinese  name  Ten  It."  (Mci/er.) 
21B31.     Pybvs  sp.  Pear. 

From  Jphol.  Chlhli.  China.     "(No.  lOi).  Dec.  10,  1907.)     A  small-sized 
pear  of  apple  Bhajie:  has  soft,  melting  meat  with  an  agreeable  tart  flavor: 
of    yellow  color,  with    rosy  red    blusti.     Not    anything    extra.     Chinese 
name  Ouan-  li."     {Meyer.) 
21932.     L'luus  davidiana  Planch.  Elm. 

From  near  JcLol.  Chlbll.  China.  "(No.  201,  Dec.  11.  1907.)  An  elm 
growing  to  be  a  modi  urn- iilKetl  tree  with  a  round,  s|>rend-oHt  head;  when 
young  lias  two  corky  wings  along  Its  young  branches :  is  not  a  common 
tree  at  all.  (!n>w8  in  verj'  dry  and  ex|)ofid  localities.  May  be  of  use 
as  a  iiark  and  garden  tree  in  the  cold-wintered,  semlarid  regions  of  the 
United  States."     (J/ri/cr.) 

21933.    DioscoREA  sp.  Yam. 


"It  Is  entirely  devoid  of  the  giimnilness  so  prized  by  the  natives  in  such 
yams  as  'Nainf '  and  ■Tngul.'"      iLyon.) 

"Raspberry.  This  la  a  variety  native  to  the  vli^ln  forests  of  Luzon  and  is 
never  seen  in  cnltivation  on  acc<)nnt  of  the  difflcully  of  keeping  the  roots  through 
the  long  dry  season."     {Harrett.) 

21934.  ViGNA  CATJA.NG  (Biirni.)  AValp.  Catjang. 
From  Sydney,  New  South  Wales.  .Australia.    Presented  by  the  Department 

of  Agriculture.     Received  January  20.  lOOS. 
Vpriglit.     "This  t>ea  is  tiie  most  ui>rlKht  of  any  of  the  varieties  originally  from 
India.    This  same  pea  was  received  in  11102,  as  Agros.  No.  14S.S.  from  New 
.South  Wales,  they  having  received  It  from  India  In  lEMl."     (.Vir/scn.) 

21935.  Medicago  sativa  L.  Alfalfa. 
i-ar  Ijike  TItlcacn.  Wreceiited  by  Vmt.  Alberto  L. 
CbarlcH  .1.  Itrand.     Itwelved  l>eceuiber,  1007. 

.4ndeon.  "(P.  L.  II.  No,  32<12.I  circ.wn  at  an  altitude  of  V2.'A0  feel.  1007 
crop,"     (Brand.) 

21936.  Andropooon  soRciirM  (Ij.)  Brot.  Sorgo. 
From  Guymon,  Okln.    Presentetl  by  Mr.  A.  L.  Johnson,  through  Mr.  C.  R. 

Ball.  agronoDilst,    RorEbuni    Inve«tigatUms    of    the    Bureau    of    Plant 

Industry,  Received  February  7.  1008. 
Gmseii'^-k.C!)  -  Me.j-leaii  TarflrMn.  i  have  grown  this  rarlety  one  year  In 
Texas  and  one  year  in  Oklahoma:  It  came  originally  from  Mexico  and  was  so 
named  because  of  Its  Meslcnn  origin  and  the  fact  that  It  does  not  turf  or  clod 
the  ground  as  other  varieties  do.  It  is  verj-  leafy,  an  abundant  stooier.  and 
reaches  a  height  of  4.5  feet  under  my  conditiotis."     {Jnhnaoa.) 
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81937.    ANDROPoooN-soROHrH  (L.)  Brot.  Kafir. 

From  Cbllllcotlie,  Tex.    Grown  bj  Mr.  A.  B.  Conner,  at  tbe  CbllUcothe 

Testing  Station,  eeason  of  lOOT. 

Black-Hull.     ■■(AgroB,  Xo,  1700.)     Grown  as  a  selection  since  19(0  at  Chllll- 

cothe,  Tex.,  by  Mr.  A.   B.  Conner.     Original  seed  from  Botnen,  New  South 

Wales,  Australia,  presented  by  Mr.  Q.  Maurice  McKeown,  manager,   Waggs 

Experiment  Farm;  received  June  IB,  1903.    Numbered  February  11,  1908,  for 

coni-enieuce  In  keeping  records."    (Conner.) 

21938.      Medicaoo  s.\tiva  L.  Alfalfa. 

From  near  E.\celslor,  Minn.    Iteceived  tbrougb  Mr,  A.  B.  Lyman,  February 
6,  190S. 
Orimnt.     Crop  of  1907. 

21939  to  21941. 

From   Pretoria,  Transvaal,   Sontb  Africa.     Presented  by  Prof.   J,   Burtt 
Davy,  government  agrostologlst  and  botanist,  Transvaal  Department  oC 
Agriculture.    Hecelved  February  10,  1908. 
21939.     Tbiticuu  a 


21840.     AnoBOPoooN  si 

Red.     (So.  5.) 
21941.    AnDBOPOoon  s 

White  durra.    From  the  Kabyle  Country,  .\leerla,  April,  1907. 

21942.  Astragalus  sinicus  L. 
From 

liee 
(liant. 

21943.  Cephalostachtuh  pbrgracile  Munro.  Bamboo. 

From  Northern  Circle,  t'.  B.,  India.    Presented  by  Mr.  J.  OopeUod,  Con- 
servator of  Forests,  through  tbe  Chief  Conservator  of  Forests,  Burma. 
Hecelved  February  15,  1008. 
(.''ee  .No.  21236  for  description.) 
21844.    Vicia  8ATIVA  L.  Common  vetch. 

liYom  Pullman,  Wash,     Orown  by  Mr.  W.  M.  Evans  In  1907.     Received 
December.  1908. 
"  The  above  was  grown  from  seed  of  C.  V.  P.  No.  0449,  which  was  originally 
plck«l  out  of  rye  from  Fair  Oaks,  Cal."    (.Vlelscn.) 

21945.    Medicaoo  sativa  L.  Alfalfa. 

tYom  Sextorp.  Xebr.     Purchased  from  Mr.  Lewis  Brott     Received    Fdi- 

ruarj-  10,  1908. 

Drii-Land.     "This  seed  was  grown  on  the  high  plains  of  western  Nrttraska 

f<)r  about  twelve  years.    This  stralti  U  promising  on  account  of  Its  drought  and 

old  resisting  quallileB.    Crop  of  1907.    No  hay  crop  is  taken  off  when  It  Is 

desired  to  produce  seed."     (Brand.) 

21946  to  21856. 

From  Bnltenzorg,  Java.    Presented  by  Dr.  M.  Treub,  director  of  the  Lte- 
partment  of  Agriculture.    Received  February  11,  1908. 
21940.    Gltcike  nispiDA  (Moencb)  Maxim.  Soy  bean. 

'■  Ztrarte  kadelee." 
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21946  to  21956— Continued. 

81947  to  21950.    Douchos  lablab  h.  Hrftctntli  beui. 

81647.    -Kati:  leda."         21949.    "Katj:  YpU  itLjo." 
2194B.    •'  Kat}:  YpiV  21950.    "Katj:  Ypit  poelth." 

319B1  to  21953.    Stizolobiuu  capitatvu  (Hoxb.)  Kuatzc. 

21951.  Black-seeded  variety.    21953.    "  Bengoek  Hem." 

21952.  "  Bengoek  pitcUh." 

21954.  Stizolobiuu  hibsutuu  (Wight  &  Am.)  Kuntae. 

21955.  NTiKOLOBrUM  capitatuw   (Roxb.)  Kuntze. 

21966.  Ananas  SATn'us  Schult.  f.  Pineapple. 
.  C.  Fox,  American  minister. 

Gaai/oquiU'i)  "  Thle  plant  la  undoubtedly  the  t<o-cn1]ed  tiiiaynqult  vnrletj, 
allbouKh  Its  exact  habitat  la  '  BI  Mllagro,'  about  30  miles  Inland  from  (jiiuya- 
quil.  Tbe  Guayaquil  la  undoubtedly  the  flneat  [)liieap(ile  I  have  ever  tasted." 
{Fox.) 

21967.  Phbaquitbs  karka  (Ketz.)  Trin. 

[Yotn  8ih|iur,  Calcutta,  India.  Presented  by  Cajit.  A.  T.  Gage,  superin- 
tendent, Royal  Botanic  Garden.    Received  February  13,  1908. 

"A  fovss  very  almllar  to  Phragmitf.s  communin,  hut  larger.  Watt,  Dictionary 
of  Economic  Products  of  India,  vol.  6,  p.  216,  1892,  atatea  that  the  atems  are 
K  to  12  feet  hlcb  and  are  used  for  makhiK  baaketa,  chaira,  hurdles,  ecreena,  and 
the  tubes  of  '  hukahs.'  Itoxburgh,  Flora  of  India,  vol.  1,  p.  348,  1832,  atatee 
that  the  common  Durma  mats  of  Beti^I  are  made  of  the  alalks  apllt  oi)en. 
Wutt  also  sayn  that  according  to  Stewar  a  fiber  Is  extracted  froui  the  upper 
I)art  of  the  stems,  and  according  to  Atkinson  tbe  tiber  of  the  flower  stalks  Is 
manufactured  Into  rope  In  the  Kumaoii  Bhabar.  I'seful  Plants  of  Japan,  pub- 
lished hy  the  Agricultural  Society  ot  Japan,  1885.  p.  223.  states  that  the  graaa 
In  planted  111  water  sidea  to  protect  mud  from  being  waahed  away  by  wavea, 
and  that  its  young  shoots  are  edible.  Thoae  produced  In  Udlnl  village,  of  tbe 
Province  of  Selsu,  are  called  I'dono-yeshl  and  are  very  famous  for  their  large 
and  long  stalks. 

■•Namea  in  India:  Hindu  nam?,  yarkul;  Bengal  name,  yal;  Kumaon  names, 
Karka.  Nal,  Khaila.  Japanese  names:  Joiitake,  Jooik  or  jSIn^'^*",  Jo»{,  Yunht, 
AhIiI:'     (W.  F.  Wighl.) 

21868.    Panicl'm  maximum  Jacq.  Chiinea  grass. 

From  Santiago  de  las  Vegas,  Cuba.  Presented  by  I'rof.  H.  BenKm.  chlet 
Department  of  Agriculture,  through  M.  C  V.  Piper,  Received  February 
13,  1808. 

21969.    Berderis  vulgaris  japonica  Regel. 


For  experiments  In  the  breediuR  of  barberries. 

21960.     QuERCUS  CORNEA  Lour. 
From  Hongkong,  China.     Prese 
Botanical  and  Forestry  Depar 
(See  No.  10633  for  description.) 
18T 
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21961.       PaNICCM    PL-VXTAGINEUM    Llllk. 

From  BUoxl.  MIse.    (imwn  liv  I'rof.  S.  M.  Tracy,  spflson  of  1907.    Received 
January,  1908. 
■'  Seed  froui  n  BitiRle  plant  growing  with  No.  1915S,  Natal  grass,  at  Biloii. 
MlBS.    A  very  iirouilslng  grass  fin-  that  locality."     (Piper.) 

21965.  Medicaoo  bativa  L.  Alfalfa. 
From  Mecca.  Cnl.     Pre^eiite^l  by  Mr.  E.  Braucknian.  through  Mr,  J.  M. 

W^tgate.     Received  February  20,  J908, 
"Seed  from  .Arabian  alfalfa,  No.  129il2, 
alfalfa  which  whs  grown  alongside  of  It."     (  H'cj 

21963  and  21964. 

From  Gnateinala.  Collected  by  I'rof.  W.  A.  Kellerman.  Ohio  State  Univer- 
sity, Ci'lnmbiia.  Ohio.  Presented  tliroiigh  I>r.  J.  N.  Rose,  of  the  United 
States  National  Museum.  Washington,  U.  C.  Received  February  20,  1908, 
21863.     Dahlia  iuperialis  Itoezl. 

"(Kellermiin'a  No.  7072:   Uoso-r  No,  08/lT.)'    Plants  of  tills  B[)ecles 
found  Browing  18  feet  high."     (Kfllrniian.) 
21064.    Beaucabnea  guateualknsis  Rose. 

"(Kellernians  No.  7020;  Rose's  No.  US/IC.)  Tree  6  to  12  meters  high, 
with  a  thickened  bullions  base  abruptly  tiii>ering  Into  a  Blender  stem  B  to 
8  centimeters  In  dianieter;  the  awotlen  buK  covered  wltb  corky  bark  6 
centimeters  thick ;  uiqier  jinrt  of  stem  smooth,  with  very  thin  bark ; 
leaves  numerous,  nllghtly  roughened  on  both  surfaces,  clustered]  at 
tbe  top  as  in  tbe  common  cultivated  Beaucameas,  erect  (1),  broad  at 
base  (40  to  GO  nitlllmeters),  10  to  15  millimeters  broad  above  the 
bnae  and  gradually  tai>erlng  upward  luto  a  long  flilform  top  GO  to  ^ 
centimeters  loag.  tlie  margin  entire;  the  male  Inflorescence  an  o|)eii  jjani- 
cle,  60  to  90  centimeters  long;  female  Inflorescence  not  seen;  fruit  15 
millimeters  long,  strongly  three  winged;  wlugK  tblu,  4  to  5  millimeters 

■■Colli 
El  Rancbo,  Guateu] 

■'ThiK  siMK'les  belongs  with  K.  iiirnnix  and  H.  pliiibUin.  but  the  fruit 
Is  broader  winged  than  the  former  and  tlie  leaves  are  broader  than  to  the 
latter."     fRogf.) 

21966.  TmcHiLiA  emetica  Vahl. 

From  Pretoria,  Tranavaal,  .<ioufh  Africa.    Presented  by  Prof.  J.  Bum  Davy, 
government  agrostologist  ami  iMitiinist,  Transvaal  lleiiartment  of  Agricul- 
ture.    Rwelved  February  24.  1!»DS. 
"  Tills  Is  one  of  nnr  most  orminieutnl  evergreen  shade  trees,  yielding  an  oil 
known  as  '  iliiawa.*  of  which  I   Luulerwtniul  lliere  is  some  exiHirt  from  Portu- 
guese East  Afrlni  to  JIarscllle."      (Onri/.) 

21966.     Chayota  Ei»t-i,iK  Jacq.  Chayote. 

Fi-oin  St.  Rose,  Iji.     Preseiiteil  hv  Mr.  Henrv  McCall.     Received  February 
24,  1908. 
"A  large,  snmoth.  light  greca  and  very  prollflc  variety  raised  In  Txiiilslann,  but 
original  source  unknown.     To  be  illstributc^l  (o  gnmerH  In  the  South  with  the 
object  of  en<-onrnglng  Us  culture  for  Ibe  market."     (Fixrlirr.) 

21967  to  22023. 

JYom  Peking,  riillili,  f'liliin.  Received  through  Mr.  F.  N.  Meyer,  agricul- 
tural ex|)lorer  for  this  Deriartment,  at  the  Plant  Introdnctlou  OnrdcD, 
Chico.  Cal.,  February  12,   ]!<0S. 
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31967  to  22023— Contimied. 

A  colle<^ioii  of  see<la,  ae  follows : 

21967.     Cakaoana  chaulagv  I^di.  (?). 

From  ('hlniiiifn.  Sliantnng.  China.  "(No.  760a.  Sept.  22,  1D07,)  .\ 
Bbnib  growing  to  be  ti  to  10  fet-t  tnlt.  bearliiR  small  iilniiate  IraveH.  quite 
Bt>li>y.  said  to  iw  londed  with  yellow  flowerH  in  Hjirlug.  Chiue^p  name 
Kurl  tm  vhiiig.  I'setl  an  n  bfcige  iilaiil,  and  as  siu'li  may  l>e  utilized  In 
the  more  arid  rwions  of  the  I'nlt*^  States,  as  it  stands  drought  remark- 
ably well."  {Mi-yr.) 
3196S.    Glwitsia  iiErraorinXLA  Bunge. 

lYoui  LimfctiiiiR,  SLantutiK.  f'hlun.  "(Xn.  70Ta,  Sept.  £ii,  1007.)  Chinese 
name  Ran  iunn  kii.  A  very  stiliiy  Hlirnli  «i-  siunll  ti'tv  Rriiwing  In  dry, 
rocky  localities.  May  serve  us  a  hedge  iilaiit  lu  the  souttiweMerii  regions 
ol  the  I'tilted  Statec."     {Meyer.) 

21969.  Albizzia  sp. 

From  near  Boshan,  Shantung,  China.  "(Xo.  7G8a,  Sept..  1SKI7.)  Chinese 
name  Pat  yuiig  xhii.  A  wual!  ornamental  tixv,  with  fluely  pinnated  leaves 
and  flowers  with  pule  jiiiik  stamens.  Not  very  common.  When  old  makes 
the  same  Inipressloii  as  the  yellow  lopust,  Rohiaia  pacuiiacacia."    {ili-yer.) 

21970.  PjSTAti.i  criiNcNsis  Biinge.  Plstaehe. 
From  Sliantung  Trovlncp.  China.    "(.No.  TCOn,  Sept.  10,  1!)07.)    Chinese 

name  Huang  Urn  tmin,  A  very  oiiia mental.  Kmceful-growing  tree  which 
wlJI  Iw  npprwiated  In  the  mlld-wlnlered  reKions  of  the  Cnlted  States. 
Grows  to  a  great  age.  The  Chinese  express  out  of  the  seeds  au  oil  for 
burning  puriHises."     {Meyer.) 

21971.  COHNIS   MACBOPilYLLA   M'ali. 

JYom   Lungtnng,   Shantung,   China.      "(No.   770a.   Sept,  25,   1907.)      A 
medlnm-alzed  tree,  iondetl  at  time  of  collecting  with  soapy,  dark  green 
berries,  which  are  iitlllEetl  by.tlie  Chinese  for  ell  [irodiictlon.  this  oil 
being  burned  In  lamps."     {.tlci/er.} 
S197S.    CKt.Tts  sp.  Hackberry. 

From  Lungtung,  Shantuni:.  China.  "(No.  771a,  Sept.  25,  1007.1  A 
snmll-leaved  Celtls,  gniwing  In  rocky  situations.  Attains  only  a  small 
size  when  growing  wild:  If  jilanted  and  cared  for,  however,  seems  to 
grow  much   larger."      {Meyer.) 

21973.  KoELREUTRRiA  1-ANifiL.vTA  LflKm.  Vkmlsh  tree. 
From  I.ungtiing.  Shantung,  China.    "(No.  772n,  Sept.  25.  1907.)     A 

variety  of  the  bladder|)od  tree  with  much  larger  leaves  than  the  ordi- 
nary variety.  The  young  dried  shoots  with  foliage  left  on  them  are  used 
by  the  Chinese  as  a  green  d.ve."     {Meyer.) 

21974.  VmrHNUM  sp. 

From  Lungtung.  Shantung.  China.  "(No.  773a.  Sept.  2.1,  11)07.)  A 
nither  targe  leaved  \'lh«mnm,  bearing  black  lierrles  In  fall.  I'robably 
the  same  as  Xos.  SitOa  and  .'(Ola  (R.  P.  I.  Sob.  20115  and  20116).  Of  use 
as  an  ornamental   park  sbrub."     {Meyer.) 

21975.  Viburnum  sp. 

From  near  Taichingkong  temple.  Sluintung.  China.  "(No.  774a,  Aug. 
10,  1907.)  A  small-leHved  Viburnum,  bearing  red  herrles.  Apparently  a 
very  rare  shrub;  only  one  spei'lmen  seen  lu  all  the  mountains.  Of  use 
as  a  foiall  shrub  In  gardens  and  imrks."     {Meyer.) 

21976.  ViTEX  iiTcisA  I^m. 

From  Lungtung.  Shantung.  China.  "(Xo.  775a,  Sept.  2.1,  1007.)  A 
sage  which  uiay  prove  to  he  a  gnrNi  plant  for  the  arid  Southwestern 
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for  this  purtMBe.    It  has  pretty,  blue  floorers  nod  Is  diligently  rlelte<l 
by  all  kinda  of  beem  and  as  eucb  mlgbt  be  grown  In  gardes  aa  a  semi- 
ornamental  ebrub  and  as  a  boney  plant.    When  left  alone,  grows  20  feet 
tall."     {1/fj/er.) 
S1977.    Pteboceltis  tatarinowii  Maxim. 

From  Tuyung,  Shantnnj;.  China.    "(No.  776a,  Sept.  25,  1007.)    A  large 
tree  Laving  a  soalj  wliltlsh  bark  and  small  letiTee."    {Metier.) 
81978.    RiiAMNUs  Bp. 

Krom  Lnngtnng,  Sbantung,  Cblna.     "(Xo.  777a,  Sept.  25,  1907.)     A 
shrubby  Rbamuus  wltb  very  snialt  leaves,  bearing  black  berries  In  fall. 
Branches,  quite  spiny.     Of  use  as  a  hedge  plant  In  rocky  situations." 
{Met/er.) 
21B79.    Vine  sp.  Ortipe. 

From  Boshan,  Shantung,  China.  "(No.  779a,  Sept.  18,  1907.)  Gblnesc 
name,  Ya  pu  tao.  Bought  on  the  market  in  Boshan;  has  small  black 
berries,  rather  sour:  grows  wild  here  and  there  in  the  mountains.  A 
good  wine  can  be  made  from  the  berries,  but  a  good  wine  from  a  Chinese 
point  of  view.  Can  be  utilized  as  a  stock  In  rather  arid  regions." 
(Meyer.) 
21B80.     Vms  sp.  Orape. 

From  Lungtung,  Shantung,  China.     "(No.  780a,  Sept  25,  1907.)     A 
rare  wild  grape  bearing  small  clusters  of  black  berries,  which  are  quite 
sweet.    Leaves  deeply  incised."     (Mci/er.) 
21981.    ViTis  sp.  Orape. 

From  I,ungtung,  Shangtung.  China.     "(No.  7Sla.  Sept.  25,  1907.)     A 
wild  graije,  probably  Vitin  liibrusca,     X  vigorous  grower,  overgrowing 
here  and  there  whole  trees  and  shrubs."     (Meyer.) 
S1982.    Ptrus  betulacfolia  Bunfe. 

From  near  Mongtchon.  Chihll  (!),  China.  "(Xo.  7S2a,  Oct.  2,  1907.) 
A  wild  [>ear.  Chinese  name  Tu  ft  or  Do  li.  Bears  fruits  not  ianwr  tban 
green  peas.  Is  used  all  over  the  country  as  a  stock  on  which  to  graft 
pears;  the  Chinese  claim  It  con  be  slipiied  very  easily.  Stands  Itlhall 
remarkably  well,  and  grows  sometimes  on  pure  sand.  May  be  of  value  to 
the  United  Stales  In  the  aiktillne  districts  as  a  stock.  Is  also  rather  a 
nice  shade  tree,  growing  to  a  large  size  and  flowering  most  profuaetv." 
(Meyer.) 

21983.  Ptbos  ciiiRENSis  LIndi.  Pear. 
From  Boshan,  Sliantune,  China.    "(Xo.  783a,  Sept.  20.  1907.)     Chinese 

name.  Tang  li.  A  wild  pear  bearing  small,- brown-colored  fruits  of  an 
Insipid  taste.  Has  beautiful,  large,  glossy  leaves.  Probably  has  given 
blood  to  some  of  the  Chinese  varieties  of  pears."    (Meyer,) 

21984.  CvnoNiA  sp. 

From  Talcblngkong  temple,  near  Tsingtan,  Shantung,  China.  "(Xo. 
784a.  Aug.  12,  1907.)  Chinese  name,  Hsau  k«a.  A  large  quluceltke  tree 
wltb  a  smooth  liark;  bears  burd,  round,  yellow  fruits,  smelling  like 
quinces,  yet  not  like  them.    IB  far  from  being  common."     (Meyer.) 

81985.    Ptbus  chi.'vensis  Llndl.  Fear. 


21986.    Cbataequs  rp.  Hawthorn. 

From  Boshan,  Shantung,  China.  "(Xo.  786o,  Sept.  20.  1007.)  Chinese 
name  San  li  huang.  A  yellow-frnlted  hawthorn,  gr<)wing  sjinrsely  In  the 
mountains  and  sold  here  on  the  market."     (Jfrj/rt.) 
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21987.  Cbatj-bous  piNNiTiFiDA  Btmee.  Hawthom. 
From   Cblngchowfu,   Shantung,   China,    "(No.  787a,  Ang.  22,   1907.) 

Cblneee  name  San  li  hong.  A  emall-frulted  form  of  the  Chinese  haw- 
ttaom,  mncli  more  sour  than  the  larger  varieties ;  Is  used  by  Chinese  and 
foreignerB  as  a  preserve;  is  also  a  good  Bubstltute  for  cranberries  and 
has  the  advantage  that  everybody  can  grow  It  In  his  own  garden." 
(if  ever.) 

S1088,    AuYGDALDa  FERsiCA  L.  Peach. 

From  eastern  China.  "<No.  7S8a.  June-Sept.,  1907.)  Peach  stones  col- 
lected In  different  parts  of  eastern  China.  Some  good  types  may  appear 
among  them."     (Mfi/er.) 

21988.  AUTODALDB  PEBsi'cA  L.  Feach. 
From  Feltcheng,  Shantung,  China.    "<No.  7890,  Sept.  1,  1007.)     Some 

stones  of  the  most  famous  peach  of  northern  China,  called  the  Fei  too. 
Ttie  fruits  grow  as  heavy  as  1  pound  apiece  and  are  pale  yellowish 
colored,  tvltb  a  slight  blush;  meat  white,  cscept  near  the  stone,  where 
It  Is  slightly  red ;  taste  excellent,  sweet,  ai-omuttc,  and  Juicy.  Is  a  Cling- 
stone. Has  extraordinary  keeping  and  shipping  qualities.  The  branches 
need  propping  up  on  account  of  the  weight  of  the  fruits.  Prefers  well- 
drained,  light,  deep  loam  of  a  decomposed  rocty  origin,"  {Meyer.) 
81990.    AUTGDALUs  PEBSiCA  !>.  Peadi. 

From   Kianchau,  ShaDtnng,  Cblna.    "(No.  790a,  Aug.  13,  1907.)     A 
flat,   juicy,  white  peacb  of  fine  taste.    Chinese  name  Pat  pien   too." 
(Meyer.) 
219B1.    AuToDALrs  PEBSicA  L.  Peach. 

From  Hangchow.  Chehklang,  China.  "(No.  791a,  June  27.  1007.)  A 
flat,  red-meated  peach,  not  very  sweet  In  taste.  Chinese  name  Hung  pien 
too."     (Mcucr.) 

21992.  Amycdalus  PEaaiCA  L.  Peach. 
From  near  Chlnlngchon,  Shantung,  China.    "(No.  792a,  Sept.  6,  1907.) 

A  fiat,  pale-fleshed  i)cacb.  Juicy  but  somewhat  Insipid.  Grows  in  rather 
sterile  localities."     {Meger.) 

21993.  ZiiiYFHTJB  SATiVA  Uaertu.  Chiness  date. 
From     Shantung    Province,    China.     "(No.    793a,    Aug.-Sept.,     1907.) 

Seeds  collected  at  different  points.  Perhaps  good  varieties  will  appear 
among  theni."     (ilcycr.) 

21994.  ZizTFUtrs  SATtVA  Gaertn.  Chinese  date. 
From    Chlngchowfu.   Shantung,    China.    "(794a,  Aug,    22,    1907.)      A 

fine,  flat  variety  of  Jujube.    Quite  rare.    Chinese  name  Twen  feu  lu  uao." 

(Meyer.) 

S1995.    ZizTPHrs  lotcs  (L.)  Lam. 

From  near  Boshan,  Shantung.  Cblna.  "(No.  795a,  Sept.  19,  1907.)  A 
wild  form  of  the  '  Jujube,'  used  for  stock  for  the  lai^-fmited  varieties. 
Grows  in  the  driest  and  most  sterile  locations.  A  very  bad  weed.  Chinese 
name  Siuin  Uao,"    (Meyer.) 

21996.  ZizTFUus  SATtVA  Gaertn.  Chinese  date. 
From   Chlnanfu,    Shantung,    China.     "(No.   7B6a.   Sept   22,    1907.)      A 

flat,  brown-colored  variety  of  the  Jujube.  Very  sweet.  Chinese  name 
Tun  ku  yu  tsao."     (ilcyer.) 

21997.  PiNUS  BTJNGEANA  Zucc.  Pine. 
From  Talyuanfu,  Shansl,  China.    "(No.  797a,  May  11,  ]907.>     Chinese 

name  Kwolaf.  Sold  on  the  streets  as  delicacies.  Said  (q  qpio^  from 
northern  Shansl."     (Meyer.) 
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21888.    DOLiciios  i.ABLAB  L.  Hyacinth  beau, 

rrom  RoBliai),  Sluiutniii:,  Cliiiin.  "(No.  T98a.  Sept.  IS.  l»UT.)  Cblnetie 
name  I'ai  pien  tau.  Are  iiiustly  eaten  fresb;  alBo  are  sliced  like  liarlcot 
b^us  and  biiiU-d.  Tbey  will  probably  crow  In  tbe  seuiltirid  regions  of  tlie 
Southnofitern  States  where  the  ordinary  Btrlug  beana  fall.  Mostly  seen 
along  tbe  fields  grown  uiton  trellises."    {Meyer.) 

21999.     Glycine  HISPID  A  (Moench)  Maxim.  Soybean. 

from  Itosban.  Sbanfnng.  Cblnii.  "(No.  TOOa,  Sept  18,  190T.)  A  rare 
I'arlety  of  soy  beim,  sjiarsely  grown  nenr  Bosbau.  Chinese  name  Ta  ha 
tau.    Used  by  tbe  blgbcr  classes  as  a  vegetable  In  soups."     ( J/e^er.) 

£2000.    PHAsmLUs  BADiAxrs  \..  Htme  bean. 

From  near  Tientsin,  Chlbli,  China.  "(So.  800a,  Oct.  4.  1007.)  Small 
yellow  beaas.  ChineHe  mime  Huang  lu  tou.  A  very  rare  variety,  used 
for  making  bean  vermicelli  and  for  sprouting  |mr[K>Be8,"     (J/cvcr.) 

82001.    Medicaqo  SATIVA  L.  Alfalfa. 

From  TchanKtcLon.  Chihll.  China.  "fXo.  801a,  Oct.  2.  1907.)  A 
rather  short  growing  variety  of  alfalfa.  Said  to  resist  alkali  aad  drought 
very  well.    Chinese  name  i/u  3U."     (Sleycr.) 

22002.  Obvza  sativa  L.  Bice. 
From  Tsintse.   Shansl.  China.    "(No.  802n,  May  6,  ]1»7,>     A  hard, 

wet-land  rice.  Chinese  nanie  i  ing  ta  ml.  (Jrows  In  Irrlgnted  fields  and 
Is  couslderc<l  the  very  best  rice  of  Shansl.  Might  be  grown  Id  the  Irri- 
gated valleys  of  the  Ilwky  Mountain  States."     (Met/er.) 

22003.  Tbiticuh  akstivuu  L.  Wbeat. 
From  Talyunnfu,  Shnnsl.  China.    "(No.  803a,  May  11,  1907.)     ChineBe 

name  IJcng  mei.  The  licwt  red  wheat  to  be  liad  on  the  market.  Tbrlveo 
very  well  on  alkaline  lands.  Is  mostly  grown  ns  a  winter  wheat,  tboiigti 
also  In  a  limited  degree  as  a  summer  crop.  Stands  irrigation  well." 
(ilcycr.) 

22004.  Triticuu  aestivum  L.  Wheat. 
From  Talyiianfn,  Shansl,  China.    "(No.  fiWa,  May  11,  1007.)     Chinese 

name  I'ai  mrl.  The  best  white  wheat  for  wile  In  Talyuanfu.  (Irows 
well  on  strirtigly  alkiilhie  soils.  Mostly  grown  as  a  winter  wheat,  thongb 
also  as  a  summer  crut'-  Is  often  Irrigated  when  on  high,  dry  land." 
(llcyvr.) 

22005.  AvENA  NIDA  iKERMis  (Iwmicke)  Asch,  &  Graeb, 

From' Talylng,  shansl,  China.  "(Xo.  M'.'wi.  .^iir.  IS.  1007.)  Monntain 
oats.  Chinese  name  «/(f  iiu  mi-i.  Grows  on  sterile  mountain  sides  and 
at  high  elevations.  When  gi'ound  uj)  thi'  iiuiil  Is  manufactured  Into  ver- 
mltelll,  i-akes,  hivad.  and  iwtties.  FumlKhes  the  ordinary  food  for  tlie 
mountain  iieople."     (J/cj/f'"-) 

22006.  FAoopyarM  tatabicum  (L.)  Gacrtn, 

From  Llngehin,  Sliansl,  China.  "(No.  siKUi,  Apr.  17,  1007.)  Mountain 
buckwiieiit.  A  slranste  kind  of  Imckwlieat  used  as  a  »>unmier  crop  i)!i 
high,  sterile  lands.  The  gi'ains  are  ground  up  and  vermicelli  and  flat 
cakes  are  made  fi-om  the  Uorir.    Chinese  mime  Clivu  mci."     (.l/rj/cr.) 

23007.    FisuM  ABVES8K  L.  Field  pea. 

From  Talyuanfu,  Shansl,  China.  "(No.  a07a.  May  11,  1007.)  Gray- 
ish |)ea.  Chinese  name  lliiw  lnu.  The  iieiis  are  liollcd  In  soups  and  used 
as  a  vegetable  when  Biinmted ;  the  young  to|is,  vh>.  are  picked  and  serve 
as  greens.  ly  able  (n  thrive  im  Btriingly  alkaline  sells.  May  do  well  in 
the  norlhem  Hocky  Mountain  States."     (Jfcj/cr.) 
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22008.  I'liASEOLus  TL'LOABiB  L.  Beam. 
From  Tiilyuanfii,  »hansl,  China.    "(No.  808h,  May  11,  1907.)     Dwarf 

red  beau.  Chinefle  name  Hung  tou.  GriiwB  on  ratber  iilkallue  boIIb;  iiHeU 
green  nts  liarinit  lioiiia  and  a\m  boiled,  wlten  dry,  In  snuiw.  In  warm 
IcM-alltles  <tin  l>t>  KD'wn  twlc<!  dnrlng  tlie  KetiHon.  May  do  well  In  tbe 
nortlien)  UiN-ky  Mountain  Statex."     (Mryir.) 

22009.  AifTdDAi.rs  datidiana  (Carr.)  Dlpiwl. 

J-roui  TieiitHln,  Cbliill,  China.  '(Xo.  W.ia.  Oct.  .'>  and  7,  lfl07.)  Chi- 
nese name  Kfina  Ian  nAu.  Sent  under  Nos.  T2Ka  and  Oa  (S.  P.  1.  Nor. 
21227  and  ls2(i2)  on  former  owasloiis.  Very  reslBtaut  ti)  drouKbtB  and 
alkaline  matter.  The  Cblnene  nse  thin  tn<e  as  Kruftlni;  stock  for  tbeir 
flowering  iieui'ties  and  iinines;  also  as  a  stock  for  small  busti  cherries 
(.Ting  lao} :  even  apricots  are  grafted  on  It.  To  be  used  as  a  Btoch  for 
peaches,  almnndn,  iirunee,  plums,  etc."     (ilcger.) 

22010.  AHDBOFOQon  BOBOHUM  (L.)  Brot.  Sorgliam. 
From  <!biiiB8ban,  ShantuuK,  China.  "(No,  KlOa,  Auc  12,  1907.)  Chi- 
nese name  Chi  liie  ya  inc.  A  very  rare  dwarf  variety  of  sorKhum.  not 
growing  bifcher  thiin  3  feet  and  uiiihlng  dense  headH,  Cmws  on  shallon, 
Bterlle  soils  and  matures  much  earlier  than  the  taller  gmwlnu  varieties. 
May  do  well  In  tlie  tiemlnrld  r<«loQ8  of  the  western  I'nited  States." 

22011.  AnDsopouoN  boroiium  (L.)  Brot.  Sorshmn. 
From  near  Cliufoo,  Shantflns,  China.    "(X'o.  811a,  Sept.  7,  1907.)     A 

red-stemmed  variety  used  In  the  manufacture  of  mattluKs.  of  which 
pretty  B|>ecl[nenH  may  be  xeen  once  In  a  while."     (ilej/er.) 

22012.  Andbopooon  sokuhuu  (I>.)  Brot.  Sorgrliaiii. 
From  near  Chungddii,  Sliantunft,  China.    "(No.  812a,  Sept.  2),  1007.) 

A  very  tall  growing,  loose-headed  variety  of  sorghum.  The  thrasbed-out 
beads  are  utilized  In  broom  muuufactu re.    Stands  alkali  well."     {Meyer.) 

22013.  Gardenia  jasminoideb  Ellis. 

From  Chiuanfu.  Khantung,  China.  "(No.  813a,  Aug.  26.  1907.)  Seeds 
of  a  dye  plant.  Chinese  name  T»i  Une.  Used  In  giving  the  bean  Jelly 
anrt  bean  vermicelli  a  clear  yellow  color.  Probably  a  southern  plant." 
(Meyer.) 

22014.  Ibis  emsata  Thnnb. 

From  Talylng,  ShansI,  China.    "(No.  814a,  Apr.  18,  1907.)    A  very  low- 
growing   Iris:  can    stand    lots   of   cold,   drought,    and    trampling   over. 
Grows  at  high  altitudes,  3,000  to  0,000  feet.    I'erbaps  fit  as  a  rockery 
plant."     (Meyer.) 
22019.    Ibis  knsata  Thunb. 

From  WutalHhan,  Shausl,  China.  "(No.  815a.  Apr.  2R.  1007.)  Prob- 
ably the  same  as  No.  H14a  (S.  I'.  1.  No.  2'J014),  but  growing  at  an  eleva- 
tion of  8,000  feet  above  sea  level."     (Meyer.) 

22016.  Lycium  CHLtENSE  Mill.  Matrimony  vine. 
From  Luugtung,  Sbanlung.  China.     "(Xo.  SlOa.  Sept.  2S  1907.)     A 

matrimony  vine  growing  In  rocky  hedges.  Itatber  large,  vivid  red  berries. 
May  l)e  of  use  ns  an  ornamental  porch  vine."     (Mrycr.) 

22017.  SoLANCu  SI1. 

From  Boshan,  Shantung,  China.  "(Xo.  H]7a,  Sept,  30.  1907.)  A 
rather  ornamental  Solnnum  bearing  blue  flowers,  foMiiwed  by  scarlet  ber- 
ries.   May  be  of  use  as  a  semi  ornamental  vine."     (Meyer.) 

22018.  Aspasauub  sp. 

A  wild, 
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22019.  HRMtlROCALLlS    Sl>. 

Fruni  I^iiBtinii.  Rlututung,  China.  "(No.  &19a,  Aug.  G.  1907.)  Tbe 
fluwei'  biidB  of  thlH  line,  yellow,  iilglit-tloiverliiii  Illy  are  eHten  by  tlie 
(.'litiiese,  steamed  like  a  veuetahle,  tliongh  very  Inslptd."     (Ifcyer.) 

22020.  CAPNOLDtS  si>. 

F'rom  Tnlsliaii.  Sbaiitiiiig,  Clilna.  "(No.  H20a,  Sept.  10,  1907.)  A 
yellow-flowering  CnjiiiotdeB  gruwlug  at  elevattnits  frou  3.000  to  5,000  feet. 
Ijiilte  uriium^ital  when  Keen  In  Its  native  liaiinta  between  rocks.  May  be 
of  use  as  a  nn-kery  i)laut."     (.l/ctfcc.) 

22021.  Sksauum  urientall  L.  Sesame. 
From  neni'  I^iollnag.  ^hantmiK.  China.    "(No.  S2]a,  Sept.  30.  1907.) 

Seeds  from  a  larKe-growlng  variety  of  this  useful  oil  plant.    Could  be 
.    grown  in  the  senitai'Ul  regions  of  the  southwestern  Ignited  States  as  a  Que 
nil  produeer."     (iUci/(t.) 

22022.  Ahachis  iivi^i/la  L-  Peanut. 
From   Peking,   Chibli.   Chlnii.     "  (No,   «24rt,   Oct.   22,   1907.)     A    small 

varlfty  of  peanut,  said  by  the  CbiueBe  to  coutiiln  much  more  oil  than 
the  larger  ones.  In  used  all  through  the  laud  as  iin  ii|)l>ctlzer,  after  hav- 
ing been  steamed  with  suit  water  and  then  kejit  In  weak  brine.  Quite 
nice  to  eat  In  that  way."     (iliyer.) 

22023.  SOLANUU  UELONUKNA  L.  I^Eplftiit 
From  Peking,  Chlhll,  Chfan.     "  (No.  S25ii,  Nor.  5,  1907.)     Golden  egg- 

plant,  Chinese  name  Chin  ilia.  Is  often  grown  as  an  ornamental  ]k)1 
plant  by  tbe  Chinese,  bearing  frulls  Just  about  the  size  of  a  small  e^. 
which  when  young  are  white  cotoi'ed.  later  on  turning  Into  a  golden 
yellow.    If  not  knowu  will  be  appreciated  as  a  novelty."     (j/ej/cr.) 

22024.    WiPDRiNtiTONiA  wHYTEi  Renclle. 

From  Mlaiiji,  Nynssaland,  British  Ceiilrnl  Africa.  Presentetl  by  Mr.  Henry 
Brown,  thraiigh  Mr^  ().  W.  Barrett.  Ilecelved  Februarj-  24,  1008. 
"Seed  taken  from  cediir  trees  100  feet  high  and  14  feet  in  circumference. 
Tbe  tree  Is  a  fast  grower  and  makcH  a  bandstane  avenue  tree.  It  grows  at  ele- 
vations varying  from  2,(X»0  to  8,000  feet.  The  wood  Is  scented  and  very  oily, 
burning  like  a  candle  when  dry.  It  Is  used  here  for  furniture  making,  etc." 
( Brown. ) 

22026.     DoLiciios  i^vblar  L.  Hyacinth  bean. 


"Original  seed  |)rGsenled  by  .1.  M.  Tborburu  &  Co.,  New  York. 
"  .\n  early  variety,  which  matured  before  all  others  at  Arlington    Fann. 
I'nimlsiug  for  growing  with  corn  for  hay  or  sllnge."     {Piper.) 

22026,  Paxicum  maximi-m  Jacq.  Guinea  grass. 
From  Sahanuipur,  Norlhwest  l'r<)vliice.  Brillsh  India.    I'rewuteii  by  Mr. 

A.  ('.  Ilnrtless.  Rii[>erinteiidciit,  (Jovernmeut  Botanic  Gardens.     Kei-eivoil 
i^ruary  25,  1908. 

22027.  Triticvm  sp.  Wlieat. 
From  Lima,  I'eni.    rrcsented  by  Mr.  T.  F.  Scdg^vkk,  director.  li^slactdii 

Esperlmental.     Kecei*ed  February  2ri.  loas. 

••('tirrllnl.  Upt'il  of  a  large-kernelcd  wheat  grown  in  the  mountain  districts 
of  I'eru."     (Rcrffficfrfr.) 

"This  Is  either  :i  Polish  wheat  or  one  of  the  liirge-kerneled  durums,  a  ques- 
tion wlilch  could  be  delerndned  on  w-elng  i(  growing  In  the  tleld.  It  Is  some- 
thing that  would  t)e  very  Interesting  for  sonic  of  our  work  In  the  interiuountaiD 
districts:  also  for  use  In  dryland  ccreiil  work,"     (Carlcton.) 
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22028.    AsPAHAGua  africanus  Lam. 

From  Pretdrla.  Trnimvnnl.  South  Afrlon.    I'retientml  liy  Prof.  .J.  Burtt  Davy, 
goreriimfiil  iiKroatoloKift  and  btitaiiin,  TniUfvnHl  DetiartDieiil  of  Agri- 
culture.    itweiv«l  Febniarj'  18,  IIKIS. 
Fur  tlip  nM>  <if  BHiiaragiia  hreedero. 

22031  and  22032.     Stizolobiim  cAi-iTATrM  (Roxb.)  Kiintze. 

Fi'on]  Australlii.  rr««eiit(Hl  by  Mr.  J.  II.  Maiden,  illrector.  Itolnnlc  (!iii'- 
(Ipns,  Svrtncv.  New  .Soutli  Wales,  tliroiiKli  Mr.  (.'.  V,  I'l|ei'.  Ilwflved 
Februarj-  21.  liMIS. 

22031.  Black  ilawitiim  beau.     From  Sydney,  New  I^oiitb  Wali-s. 

22032.  Black  MaariliiiH  t>eaii.     From  KameranKa,' Cjtlrns,  QaeeiiNlaiul. 

22033.  Glycyrrhiza  olahka  L.  Licorice. 

From  1*81010,  Grvet'e.    rn-sented  liy  Hon.  t\  B.  Wood,  British  consul.    Ito- 
eelved  February  25,  11*08. 
■■  I.k'orlee  roots  from  Uie  plants  whk'b  grow  wild  in  this  country.''     (W'lod.) 

22034.  Lathyris  haritimiis  (L.)  Bigel.  Beach  pea. 


22036.     Tkifolivm  sua\'eoleks  Willd.  Fragfrant  clover. 

PnrtlinsK'il   rn>Mi  Sir.   Knist   Beniiry.     Ittfelved 

"An  annual  cloier  sjiarlngly  used  as  an  ornamental,  hut  wblcli  may  iirove 
to  Iw  useful  when  iiswl  after  the  ninnnt>r  of  crimson  clover.  It  la  iMM'fectly 
hardy  as  far  north  as  Wiishlngton."      (I'iiM-r.) 

22036  to  22049.     Fistk  arvens^  L.  Canada  field  pea. 


.82036. 

Agnei. 

22043. 

Xrlson. 

22037. 

Archer. 

28044. 

Paragon. 

22038. 

Arlliur. 

22045. 

PUVm. 

22039. 

Chaiicrlltir. 

22046. 

Prinrr. 

22040. 

Daiilrt  O-Rourke. 

22047. 

Prim-r  Alhrrl. 

22041. 

(Inyiru. 

28048. 

Vi<-I;ri<i. 

22042. 

Mtu-kay. 

28049. 

WiKi-uiMn  lliur. 

iO.     Vhina  ixoiici:i,.\TA  (L.) 

W 

alp. 

Cowpea. 

In>wn  at 

.\niarl11o,  Tex.,  by 

Mr.  A. 

II. 

I^illlBli. 

t;raln   InvpHtlgJilion   Kx- 

iwriuient  Farm,  wason  of  1007. 
Turnrii'x  ISiai-k-Kyr.     "  Original  seed  [irocured  from  Mr.  Turiiey,  rbanning. 
IVx.,  Ihrough  Mr.  I.eidigh.  spring  of  1!Mir>."      {Vi,m<rr.\ 

22051  to  22055.     Viona  linui  iciilata  (L.)  Walp.         Cowpea. 
Grown  at  .Arlington  Exi>erluientAl  Piirnj.  Virginia,  season  of  VM'i. 
22051.     ffprckird  Cniicdcr. 

■'(S.  Ijib.  Xo.  .'.IIM.)     Original  seed  iirocured  fnmi  Mr.  .1.  H.  Bmnlo. 
Tawweii,  S.  C,  through  the  Seed  Uiboratory.  spring  of  1!>07."    (.V(('/«rii.) 
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2S061  to  38056— Continued. 

22052.  Black  Croicder. 

"(8.  Lab-  No.  62460.)  Origlnn)  eeed  iirooiireil  from  Mr.  f^lnieon  Fipplu, 
It.  I-'.  I>.  So.  4.  fivikvllli^.  Teiiii.,  tliruugh  the  Seed  Laboratory,  sprlut;  of 
1907."     {Nielsen.) 

22053.  .\e«r  .Ulchigan  Favarilc. 

"(R.  Ijil).  Xo.  i1ir.S0.t  OrlRliiMl  Bml  i)ro<.-urecl  from  Mr.  T.  M.  Maraliall, 
It.  V.  I>.  No.  4,  Walnut  Cove,  N.  ('.,  ttirouKb  the  ScihI  Laboratory,  ueaauu 
of  ll»7."     (Xicigrn.) 

22054.  Voluiiteir. 

■■OrlRinal  peeil  (trowii  by  Mr.  J.  P.  IIo^ii.  HobiiisonvUle,  Miss.  I're- 
sente^l  to  tlie  Ueimrtnient  by  Mr.  Joxeiih  A'aul.t,  Nnshvllle,  Teun..  who 
]in>i,-iire<l  the  BeeU  April  Ifi,  11H)7. 

"  ThiB  |>eii  haa  boeu  gromi  uear  the  mouth  of  tbe  .\rkaii8as  Blver  In 
ArkiiiisHH  and  across  the  MISi^iR-sfjiiii  Itlvor  In  MIbhIbh1|>|i1  for  at  leant 
forty  yearn,  havlnR  voliinteerwl  from  year  to  year  In  all  that  time.  It 
la  apparently  very  prolific."     iSicl»cn.) 

22055.  V'llunteeriiiff  Iron. 

"  ()rl|!inally  ]ilanti>(l  on  Arlington  Exi>erlnieiitn]  Kara)  fi<r  seed  In  1!KM. 
and  baft  volunteered  from  year  to  year,  thin  t^eed  beluR  foived  lu  tbe  tall 
at  I!KI7.  Tbis  la  tbe  only  ii)W)><>a  which  liuH  been  known  to  volunteer  at 
.Vrllngton  Farm,  and  may  jirove  of  value  on  that  account."     (.Vicliwii.) 

22058  and  22069.     Hobdgcm  spp.  Barley. 


Z2058.     HoanuuM  bisticiiok  ebectum  Schiibl. 

Primui.    lirowu  from  Xo.  1077». 
22069.     IloRDFUu  DiSTiCHON  NUTANS  Schubl. 

I'riHuran.     Crown  from  No.  19780, 

22060.    Ze,v  mats  L.  Com. 

From  tbe  Esperiuiai  district,  Pui*la,  Mexko.     Secured  by  Prof.  II.  Pittler, 

of  the  Illonomlc   InvestlRntiona,  Bureau   of  Plant   Industry.     Received 

February,  IIKIS. 

Driiugbt'RrtiMing.    "\    variety    eultlvnfed    on    the    high    plateau    l>etween 

Mexico  City  and  Orl/aba,  tn  a  very  dry  climate,  nitb  little  mln  and  subject  to 

HtniUKly  nuirbed  cttremes  of  teuiiierature.    .\n  excellent  tyiw,  producluK  uie- 

dhim-Hlxeil  ears  with  very  sniall  ccihR.     Kbould  be  well  adapted  for  tbe  seuil- 

iirid  districts  of  the  Siiutliwest."      (/*i(ft"cr.) 


22061  to  22075. 


Tbe  followlnj,'  rlilKomes: 

22061  to  22065.     Musa  sp|>. 

Banana, 

22061.     mvrU: 

22064. 

Iholcna. 

22062.     Mannittia  or  Ma}aiuUi. 

22065. 

Acae  or  BMped. 

22063.     Ili.lah:la  nr   Kuimi. 

22066  to  22075.     <-oi.o.  asia  spi^ 

Taro. 

22066.     n<iul<i   liumu. 

22068. 

Ohr. 

32067.     Makauu. 

22oeg. 

Utaula  palili. 

Cdogic 
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22061  to  22075— Coiitimied. 
28066  to  28075— <_'oiiti«ned. 

22070.  Pikokia.  220^.     Vlaula  mlilapelr. 

22071.  Uaua  mclrmcli-  or  22074.     Ahakra. 

'""•"'  "'"■  22075.     I'apa  puv„. 

82072.     H'rftrtrrt. 

22076.    TooNA  ciLiATA  Roem. 

From   Yei)tlmiKlla.    Italy,     frtisfnted   liy   Mr.    Alwiii   Herder.    Iiii    Morldln. 
ttecelvtxl  February  11,  I'.XIS. 
"A  large,  nearly  everRreen  tree  of  rapid  Rrowth,  BliiiUnr  In  habit  to  AUaiithun 
glandulom.     A  good  tree  for  iiveniieK  in  CallfornlH,  etc."      [Bcrgcr.) 

22077  to  23078.    Pisi  m  arven-se  L.  Field  pea. 

Cirown  at  PulimnD,  Wash.,  !<eason  of  1007. 
28077. 

IC.    \.    r.    Xo.   ftiftO.)      Ileeeived   as    Pinum    thrbaUuM    friiiii    Ma.lrl.i 
Botanic  (inrdeiis, 
22078. 

(C.   V.  P.  No.  (M51.)     Itpceived  as  n»um   abyiiinicum   from   lli.jal 
Botanic  Gardens,  l>uhl<n,  Ireland. 
88070.    Pclu»chka. 

(C.  V.  P.  Xo.  0456.)     From  Germany. 

22081.  CuRTSA>THEMnM   sp. 

From  Yoltohama,  Ja|Mii.     I'lirchased  from  tlie  Yokohnnin   N'nrsery  Com- 
pany.    Received  March  3,  190S. 
"  Seed   specially   gatiiere*!   l>y   Tanehan,    tlie   famous  cht-yNHiitlioiniini    show 
gardener  at  nangoEaka.  Tokyo.     Tiie  seed  iH  i>owii  alxitit  the  Ki>rlug  ngiilnoxes 
(Mar.  lit)  here.    Ahout  10  i>er  <'eiit  Is  sutd  t"  j.'t'niilunte."     (K.  lida.) 

22082.  Macadamia  tkrnifolia  F.  Miiell. 

From  Sydney,  New  South  Wales,  Australia.    I'rescnteil  liy  Mr.  J.  11.  Maiden, 
director  of  the  Botanic   fJardetis.     Itecelvpil   at   the   Plant    IntriHiiictlnn 
(tarden,  Chlco,  Cal.,  April  11),  11107. 
(P.  I.  fl.  Xo.  Kmy     For  dpscrlptiim  see  S.  P,  [.  Xo.  ISas-;,) 

22083  to  22297.     Xrotiaxa  .spp.  Tobacco. 

From  PorticI,  Italy.     Prewnled  h,v  Jn.  ().  Comes,  Itoyal  Krli.Mil  of  Atrriciil- 
tnre.     Received  February,  IDOS. 
22083  to  82100.    "Xitotiasa  histica  U 
22083.    Vnr.  tf_\asa  sv 


*The  nomenclature  is  tliat  of  Professor  Comes  as  given  in  his  jiomiihlet  enti- 
tled Pros|)etto  delle  razze  dl  tnliH<ThI,  which  is  an  extract  rn>rn  the  volunie 
r.a  R,  Scuola  Suiwrlore  dl  AKrIcoltora  in  I'ortici  nel  imssatii  e  ncl  i)resente. 
This  name  conid  not  l>e  found  iu  the  above-mentioned  imbllcatlon  and  It  was 
taken  from  the  label  on  the  seed. 
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S2083  to  22297— Continual. 

22083  to  22100— C'^ntliincHl. 

22089.  Vat,  bkahilia  hot UNni folia. 

22090.  Vur.  scabba  ovatlfoli.v. 

22091.  Var,  hunilis  ovatitolia. 

22092.  ^'iir.  Brasilia  obloroifolia. 
Brazile  neJvaggU. 

22003.    Var.  jamaicehsis  ovatifof.ia. 


Var.   OBIXINQIFOLIA. 


22095. 


'.  TKXAKA   OVATIFOLIA   S 


22101. 

22102. 

22103.  X 

22104.  N 

22105.  N 

22106.  N 
22107  to  22£ 

22107. 


Nicotian  A  alata  I^luk  &  Otto. 

NICOTIANA  mOLXOVIl   ASGUSTIKOI.I 


a  SiH-B.  &  Coil 


22109.  « Va 

22110.  Vnr. 

CnraB'jft'i. 

22J11.     Vnr. 

fcrsloian. 

22112.  Var. 
Prai-iala. 

22113.  Var. 


ANOUSTIFOLIA. 


Karchiaku. 

C  BOP  H  VI.  I.  A. 

XrfntM  f(fa(/n. 
22115.     .Vnr.  FHrricoKA  khahit.rnsih  i,an<jkoi.ia. 

China. 
22116  to  22123.    Viir.  i.ancifoi.ia  imAnii.KNniR  iiAVAitKnisiH. 
22116.     Touhlr. 

"The  nomeiiclfltiire  is  tliat  of  ProfesBor  Couips  as  Riven  in  hts  immphlet  enti- 
tled I*ros|ietto  lielle  rnzze  dl  tatinc'lil,  wlilcli  l«  nn  extract  froni  the  voluine 
La  K.  Rcnola  Sujwrlorp  dl  AEr't^Uiim  In  Torticl  iiel  paseato  e  nel  preseiite. 
TbtH  name  could  not  t>e  found  in  tbe  nbor^-mentloned  publication  nud  It  was 
tnkra  from  the  Itilwl  on  the  seed. 
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22083  to  22297— Continued. 
22107  to  22297— <\mti]iiieil. 


23116  to  22123~(^oiitliiued. 

22117. 

White  Rurlri/. 

221  la 

Kuchhilaltl. 

22119. 

Keittuckg. 

22120. 

Catiaio. 

22121. 

Bra»Ue.  hcneventano. 

22122. 

«  Litth-  Orinoon. 

22123. 

"  Sirrrf  Orinoco, 

22124  to  22129.    Vtir.  BKASii.Knnia  iiw 

22124. 

"  Aruttiaknppal. 

22125. 

"  Habann. 

22128. 

BaMa. 

22127. 

-Harana  {rJata). 

22128. 

Son  Pai.l(,  (BrsBll). 

22129. 

/sere. 

22130  to  221S0.    Var.  bkasii.eksis  iiai 

22130. 

Maryla'"'- 

22131. 

"Araiirlto  ricrla. 

22132. 

"  Avaix-lt't. 

22133. 

"Crcftiffr  (MiiHcatcIl). 

22134. 

Goundi. 

2213S. 

■  I'ertiiaii. 

22136. 

'Hungary. 

22137. 

Beni-Hi-bnfnm. 

22138. 

(Iran  viltc. 

22139. 

Brazilian. 

22J40. 

«'camp<tana  (Cnriinnt'). 

22141. 

CunvniUnn.   ■ 

22142. 

Florida. 

22143. 

Igandii. 

22144. 

Bonn  raliot. 

2214S. 

22146. 

'  Lamiti. 

22147. 

Cfip'i  Hoiiti  tiirr<iii:ii. 

22148. 

Chpbli. 

22149. 

S:(v<-iliii. 

22150. 

"  Arniiuiii: 

22151.     Var. 

BRASll.KXSCH  KBlTKOfiA  HAl 

t,ataki(i. 

22152.     Var. 

BRAHILKNmS  HAVANKNSIS  V 

ANE.VSIS   MACBOPIITI.LA. 


tBUINlC.\. 


."The  uoniencltitnre  Is  tlial  "f  I'mfossor  Coiiiep  na  kIv*ii  In  bis  iiamplilet  en- 
titled PFOBi«tl(>  d(-tlc  raTJUi  di  tubnci'hi,  wtilcli  la  an  extract  from  the  volume  Iji 
R.  Sciiola  Kii|>eriori<  ill  A.crt  coll  lira  In  Portlci  ne]  [Mssato  e  net  prpsentc.  Tbis 
name  could  not  be  ftiuod  in  tLe  above-mentioned  publication  and  It  was  taken 
from  tlie  label  on  Uie  seed. 
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22083  to  23297— Continued. 
82107  to  2Z297— CoQttnued. 

22153  to  22158.     Var.  tiboinica  hatanersis 

22153.  Heeter. 

22154.  o  rirginia  Bright. 

22155.  Lackn. 
22196.    Big  Orinoco. 

22157.  FHor. 

22158.  White  OHnoco. 

22159.  Var.  virginica 
Famous. 

22160.  Var.  virqinica 
Nyco. 

22161  to  22166.    Var.  HAVANsni 
S2161.    Havana. 
22162.    Kadoe  (Java). 
22183.    Beioeki  (Java). 

22164.  Loemadlang. 

22165.  Pckalongnn  (Java). 

22166.  Honduras. 
22167.     "Var.    ha 

S/jfro;  (Persia). 
22168  to  22173.     \ 

22168.  Kaice}a. 

22169.  Cureo  aromatico. 
Apaiotuk. 
Xanlhi  Yaka. 


LANCl  FOLIA. 


UACBOPHYLLA. 


i  MACBOPHn 


ARi:USTIFOI,lA 


22170. 
22171. 
22172. 
22173. 

22174.  Var.  i 
Almyrot. 

22175.  Vnr.  wacbophyi-la  havankhsh 
Kanlitza. 

22176.  Var.  UACBOPHVLLA  PtJBPTBFA. 


ivANf:si 


9  BRARILENSIS. 


22177.  BaU.nikl. 

22178.  Xrdci-  Brtui 


22179.    Mirodalon. 


Fortorico. 
Schaufcliabak. 


«  TeneiJle  taka. 


22185.  Chilma     grantle 

((•//(I    (Para- 
guay). 

22186.  Dojoro(  Drama ) . 


"  Tbe  iiouieni-liitiire  is  that  of  ProfoBsor  Cong's  an  B'ven  in  Ule  i>aui|>biet  en- 
titled Prosfietto  (leJle  razze  dl  tubuccbl.  wblcli  is  an  extract  from  the  rolume  La 
R.  Scuiila  Sni>erlnre  dl  Agrtcoltnrii  Id  Portlel  nel  iHissnto  o  iiel  preeeiite.  Tbla 
name  could  not  4>e  found  In  the  above-mentioned  publication  and  it  was  taken 
from  the  label  on  the  ae«l.  ,  ,  . 
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S2083  to  22297— CnntiiHieil. 
22107  to  22297— Continued. 


22187. 

Berceffovitta 

22221. 

Arbv  turkith. 

22188. 

Trebinfe. 
He-el'Vilaine. 

82222. 

22188. 

/■««  de  Calait. 

22223. 

Kalarumona. 

22190. 

'  Fricdrick. 

22224. 

Friearichgtkaler. 

22191. 

'  Paraguaif. 

22225. 

nerecgovtna 
Ljuhiuki. 

22192. 

"Samatra. 

22226. 

Appellerre. 

22193. 

Rcmedioa. 

22227. 

22194. 

Partldog. 

22228. 

Tuckahoe. 

22195. 

»  Over  Betnwe. 

22228. 

Dragon. 

22196. 

Vcrpetet. 

22230. 

Haute  Saone. 

22197. 

Xedcr  VeiHwc. 

22231. 

Hercegovina 

22198. 

Bpiliblatlrige. 

Btolach. 

22199. 

Spaza. 

22232. 

"  Manilla  groena. 

22200. 

Sofadea. 

22233. 

Pumphala. 

22201. 

Chltcna  piccala 
d'ltH    (Fora- 

22234. 

Brandley. 

22235. 

Oranvillc  Yellow. 

22202. 

Sumalra  IXH 

22236. 

Comatork. 

(jRva). 

28237. 

Choice  Haiana. 

22203. 

Cannclla   V ilia- 
Rica    (Para- 

2223& 

Tabac  du  Lot. 

guay). 

82239. 

Tabac  ittt  yard. 

22204. 

Baffra. 

22240. 

Big  Orinoco. 

22205. 

Salento. 

22241. 

Cuban  Beed  Leaf. 

22206. 

Ezefoor. 

22242. 

Talam. 

22207. 

Argot. 

22243. 

Moro  di  Cori. 

22208. 

Maaa  rn  Vaal 

22244. 

Evaru. 

22208. 

Sardegna     riga- 

22245. 

Qoock. 

dvi. 

82246. 

BonanM. 

22210. 

Tcaneggcc  Red. 

22247. 

Sortheimer. 

22211. 

Singapur. 

2224& 

Gold  Finder. 

22212. 

Ecuador. 

22248. 

Safraii. 

22213. 

"Saiff.     rfi     Fer- 

nala. 
Caniiella  d'llit. 

22250. 

Blue  Prior. 

22214. 

22251. 

Pumpclli/. 

22852. 

Tilly. 

22215. 

Samtan. 

22253. 

ilixinuri    Seed 

22216. 

Samiun. 

Leaf. 

22217. 

'  Manilla  grie. 

22254. 

Connecticut  fteed 

22218. 

'Over  Vclttiee. 

Leaf. 

22218. 

BuklcrthaUr. 

22255. 

Rbodua. 

22220. 

Yedaril. 

82256. 

General  Orant. 

o  The  nomenclature  Is  that  of  I'rofessor  Conies  aa  given  In  Ills  lumiihlet  en- 
titled Proapetto  delle  razw  dl  tabacchl,  which  la  an  extract  from  the  volume  Iji 
R.  Sciiola  Superlore  di  Attrlcolturn  in  Porflcl  nel  passato  e  nel  presente.  This 
name  could  not  be  found  In  the  aboTO-mentloned  publication  and  it  was  taken 
from  the  label  on  the  seed. 
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22083  to  22297— Continut'd. 
82107  to  22297— Contliiuea. 


222S7. 

Obc  Sucker. 

22277. 

UonnaikappaJ. 

2225a 

Premium. 

22278. 

Vvctla  Abaj.,. 

22259. 

Kcairie  (Java). 

22279. 

Uoonan. 

22260. 

Deli    Sumatra 

22280. 

Pichai    di    ruia- 

(S.  Paolo,  Bra- 

Rlca     (Pftrn- 

all). 

g«ay). 

22261. 

RulUon. 

22281. 

r/orido     Seed 

28262. 

MiMmrL 

Leaf. 

22263. 

Caba. 

22282. 

Deli. 

22264. 

Doaiaka. 

22283. 

22265. 

Sziitok.    . 

22284. 

Oak  Hill  Yelloie. 

22266. 

Pc7tii»iitrania 

22285. 

Conqurror. 

Sevd  Leof. 

22286. 

Best  Prior. 

22287. 

Slcrlhig. 

22287. 

Havana    (Ciibn), 

22268. 

Havana    Send 

22288. 

Oharg. 

Lea/. 

22289. 

Clardy. 

22269. 

Landreth. 

22290. 

nig  Harana, 

22270. 

Foglia  grande  di 
Villa-Rira 
(Paraguay). 

22i»l. 

Ycllotc    3/on- 

«IOUth. 

22271. 

nrginia  Dien=^, 

22292. 

Xanthi  Kawala. 

22272. 

Elmster. 

22293. 

StTCTNi  Sardcgnn. 

22273. 

Nepal. 

22294. 

Karnukappal. 

22274. 

"  Monikappal. 

22295. 

rlUnaj-. 

22275. 

China  (ChlD.i). 

22296. 

Tabac  del  Lede. 

22276. 

'Sevco    n;.lt, 

22297. 

Lol-et-Oaronnc. 

Canavali  sp. 

Friiiii  Jfial,  Luzon,  I*.  I.    Presented  by  I>i-.  n.  M.  Suiltli.  Deiiiity  CommlB- 

Mlmier  of  Flsbcrlea.  Deimrttneiit  of  OmmipR'e  iniil  t^ulKir,  Washliietoii 

D.  C.    Uecehed  Slureli  3,  liMiS. 

"A  variety  of  bean  wbicL  Krows  In  hot.  dry.  nniidy  will  in  vnrloiiR  pnrtfi  of 

I.iiaon,  tbe  vines  attainlUR  a   Iciifnii  of  ai  feet  anil  biivlns  iin  almmlniK-p  of 

larKe,  suci-iileot  leaves."     (Smith.) 


22299  to  22301.     AxDROPtxiO 

From  Moninoiitli.  III.     I'r(>Koiiti>d 

V.  Piiipr.     Iti-celvml  FclininiT. 

22299.  Dark  mi  liiillcd. 

22300.  KPd  lmll<-<l. 

22301.  Yellow  bnlled. 


SOKGiiUM  (L.)  Brot. 
,•  Mr.  Siiuinel  H,  Wewl.  11imii|f)i  .Mr,  (', 


e  Iirodneed  by  hybrldi- 


"  The  nonienclatnre  Ib  that  of  PmfeBBor  Codipb  as  given  In  his  panipbiet 
entitled  Prowpetto  (lelie  rnsize  ill  tabawhl.  wlildi  is  an  cxtrait  from  the  volume 
Iji  K.  Scnoln  Ruperiore  ill  Agrioolliira  In  PortiH  nel  TMinsalo  e  net  presents. 
This  name  cwiild  not  l)e  found  In  the  above-mentioned  imbllration  aad  it  wnH 
tnken  from  llie  label  on  tlie  seed, 

1"  Ca>0'   ' 
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23303.     Oryza  sativa  L.  Bice. 

F(«-iitiiI  liy  Cimsorti  Rultani.     Itw^lvcd  March  11, 

"Speda  of  Spnnigb  rice."      {nullum.) 

S2303  to  22305.     Hordeim  spp.  Barley. 

Prom  Rial'lf,  Sweden.    Purchnwd  from  tlu'  .Mliniliiun  Svenska  UtBiidesnk- 
tiebolaget.    Kecelveil  Marcli  1:;,  liMlS. 

22303.  HOKDEUU  DISTICHOn   EBECTUM    Kcllllbl. 

PHmux. 

22304.  HoRDErti  distichon  tii-tans  Kebiilil. 
Prinnrxx. 

22309.  IIoBDM-M  imtricnoN  kheititm  Spbiibl.  ■ 

3230e.    AvENA  SATIVA  L.  Oat. 

From  Svaliif,  Swetleii.     I'rcBented  I>v  tbe  AUniJlDnn   Svencka  T'tirilileaak- 
Hebotuget.    Itewlved  Mnrcb  12,  liWS. 
Victory-  "  Tlils  Is  the  varlely  which  of  uti  om  new  raii-M  liaw  itlveu  the  blirbest 
ylf^ld."      lAllmiiniia  Srcnitka  Utgadcuktiebulaget.) 

22308  to  22312. 

From  Shanghai,  Kiangsu,  China.     Presented  by  I(pv.  .T,  M.  W.  Fnnibfliii, 
Chliipse  Tnift   Soi-iel)-.     Received  March  11,  1!MW. 
22308.    Zba  mats  L.  Com. 

'■A  pecniiiir  kind  of  com.    There  are  nftvetal  colors  bnt  they  are  eiild 
to  be  all  the  same  variety.    Tbe  corn  la  much  more  Bhitlrioue  than  other 
varielies  «i  fur  as  I  know  and  may  he  found  to  be  of  some  «»e,  perlinps 
as  jiorrldBO."      IFarnliam.) 
22308.    Ortza  sativa  L.  Rice. 

"  Seeds  of  a  gluthioiiii  rice  which  n-e  nfie  for  breakfast  porrlilee  and 
tbe  like.  1  am  told  they  bow  It  two  weeks  earlier  than  other  rice,  which 
would  necesxitate  iilantlng  It  about  March  8.  Tbe  Chlnexe  bang  thla 
seed  (padily)  In  a  buK  In  water— say  In  a  tnl» — esiiosed  to  the  swn  and 
air  till  It  sprouts,  and  then  sow  It  thick  In  the  nuid  of  a  small  pond,  the 
mud  baviu);  been  fertilized  with  ashen  and  carefully  iirepared  before 
the  water  Is  tnnied  on.  Here,  a  little  more  than  covered  with  water,  It 
Is  allowed  to  grow  uulll  from  4  to  (I  1n<-bes  tall.  It  Is  then  taken  up  in 
small  clusters  and  eet  out  In  tbe  rice  fleids,  Ihe  mud  having  iieen  ]irc- 
jMived  and  coverud  with  water  the  same  way.  I  suppose  the  American.'* 
have  as  good  or  butter  methods."     (Famkam.) 

22310.  Phaseou  3  ANeri-Aais  (Wllld.)  W.  F.  Wight  Adeukl  bean. 
Red. 

22311.  Glycink  HispiDA  (Moench)  Maslm.  Soy  bean. 
Black.     "Similar  to  Xultall  but  larger.-      (Xi-ihen.) 

22312.  Clvcink  i[[rpida  (Moench)  Maxim.  Soy  bean. 

22313  to  223X5.  Zea  mays  L.  Com. 

From  Bultenzorg.  Java. 
partuieiit  of  Agrlcultni 

22313.  '■  Madaera." 

22314.  "J/cnnrffj," 

2231&.     •■  Favaantch."  ,-.  , 
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32316.     OpERCirLiKA  TrBERosA  (L.)  Slcissii. 

From  Itllaiiil,  Kla.  It«^-elved  throii^b  Mr.  Knitit  A.  Beesey.  pathologist  in 
charge  of  t^ubtroiiical  I^abonitory  and  Giirden,  Marcb  14,  1908. 
"Grown  from  S.  1',  I.  Xo.  178.35.  This  ia  a  large  onutmental  vine  belonging 
to  the  morning  glory  family.  It  Is  a  vigorous  grower,  prodiitlug  plants  some- 
times 30  to  50  feet  long.  The  atems  are  woody  and  often  in  two  years  reach  a 
thickness  of  oiit'S  flpm.  The  flowers  are  targe,  yellow  lu  color,  and  borne  with 
grput  prof u sen esN,  ntuklng  the  plant  very  oninmental  at  the  Howerlug  period. 
It  Is  grown  to  ii  limited  extent  around  Miami  and,  if  not  already  Introduced 
there,  may  find  favor  in  parts  of  California  and  other  [ilaces  where  frost  does 
not  occur.  This  seed  was  obtained  from  a  vine  at  the  Subtropical  Laboratory 
and  (iarden."     (Benacy.) 

22317  to  22322.    Glvcine  hispida  (Moench)  Maxim. 

Soy  bean. 


82317.  Probably  Butterball. 

22318.  "Giant  Yellow."    Probably  .4mftpi-sf. 

22319.  Brown. 

22320.  SamaroK.     Like  ^■o.  17200. 

22321.  Probably  Cloud. 

22322.  •'  Early  Black  from  Podolla."     I'nibnbly  Buckshot. 

22323  and  22324. 

From  Fort  Sandcmnn.  Baluchistan.  Uecelved  from  Lieut.  Col.  G.  C 
French,  I.'  A.,  i>olitl<-al  agent  In  Zhob,  throu);h  Prof.  H.  I*,  ^tebblng,  im- 
|)erlal  forest  zoologist  to  the  Uovernment  of  India.  (Calcutta,  India,  March 
11,  1908. 

22323.  PtsTACiA  KHiNJUK  stocks.  Fistache. 

22324.  Olea  ferrvginea  noyle.  Olive. 
"  Tree  30  to  50  feet  high.    Tlie  wood  is  hard  and  Is  highly  prised  for 


22325  to  22332.    Andropogon  sorghum  (L.)  Brot.  Ihirrft. 

From  Khartoum.  Sudan,  Africa.     Presented  by  Mr.  It.  Hewison,  agrtcul- 
turul  lnsi>ector,  agricultural  and  lands  department,  Sndan  fniverniiient, 
through  Mr.  C.  V.  Piper,    llet-elved  March  10,  1908. 
"  Iteiiresentatlve  durraa,  or  at  least  not  kaflra;  some  may  prove  not  to  belong 
tu  (be  durra  group  us  we  understand  It"    {C.  H.  Ball.) 

Seetl  of  the  following,  with  the  localities  In  which  they  are  commonly  fouiid. 
Varietal  desiTiptlou,  by  Mr.  C.  II.  Bull. 

22325.  Kaasabi.    Slngo  and  Wail  Medanl,  Blue  Nile. 
I'roljiibly  Identical  with  the  "  durra  beda  "  of  Egypt. 

22326.  Heyai-i.    Singa  and  Wad  MeUanl,  Blue  Nile. 

22327.  Mugiid.    Wad  et  Fabl,  Blue  Xile. 

22328.  Fctcrita.    .VII  over  the  durra  area  In  the  Sudan. 
Seed  Is  like  No.  10517. 

22329.  Fiki  IHntahi.    Singa,  Blue  Nile. 

22330.  Wail  .i.kar.    Karkog,  Bine  Nlle- 

22331.  yab  el  Tor.     Bine  Nile. 

82332.     Ilom<i:l  Axfar.     Singa.  Blue  Nile. 

Swii  Is  lllto  Agros.  No.  1450,  llOmnlxt-v,  fnmi  Ihe  Sudan,    .^moft^ 
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S2333  to  22337.     Glycine  iiihi-ida  (Moench)  Maxim.    Soy  bean. 


22333.    Balrd. 

"TLls  variety  was  mixed  with  SrOKnie  wlien  received  from  Flnf^atift. 
Korea.  TblB  mixture  was  given  H.  P.  t.  No.  6414.  Tbe  two  varieties 
'  were  grown  together  under  tliene  nuniberB,  MIT,  lT2riG,  and  AgroB.  No. 
iri42,  reHt^ecttvely.  TLe  two  vurletles  were  nefiarated  In  tbe  1907  seed 
from  AribiRtnn  Fanii,  and  Bairit  given  tbe  above  new  number,  liriiicnie 
reuiatning  as  Xo.  172ri6."  {yieUen.) 
82334.    Flat  black. 

"Rpceived  from  Mr.  H.  B.  I>err,  Agricultural  Experiment  Station, 
CbflmimiKii.  HI-  The  original  source  of  tbe  seed  Is  not  known.  It  !«  qnlte 
Hlndinr  in  growth  to  XuttaU.  but  tbe  se^nl  Ib  not  tbe  same  sbatie,  being 
flatter  and  larger."    (.\iei«en.) 

22335.  Yellow. 

"  Itecelved  from  Mr.  II.  B.  Derr,  Agricultural  Bxperlinent  Station, 
(^bamiuilgn.  III.,  where  It  was  grown  as  lUinoin  Medium  YeUinr.  It  Ih 
very  xlmllar  to  IfoUybrouk.  and  |)erlia|>s  Is  the  snine.  I>nt  a|)i>etirH  dif- 
ferent on  account  of  liiivliig  been  grown  farther  north."     ( .Vrr(,»cii. ) 

22336.  Ouelph. 

"Itecetvert   from    Mr.   il.  B.  Derr.  AgrUultural   lixiieriinent   Stiitlon, 
4'bam|i>>Ign,  HI.    Original  weed  whb  iiroctired  from  the  Agricultural  Kx- 
l)erlment  Ktatlun.  Woosler,  Olilo."     (.Virfgcn.) 
22837.     auelph. 

"  Received  from  Mr,  H.  H.  I>err,  Agricultural  Kxperlment  Station, 
<'liani|iaigii.  HI.  Original  see<l  was  procured  from  tbe  Agricultural  Kx- 
l>erlment  Station,  Fayettcvllle,  Ark."     {h'tcUcn.) 

22338.     Capsicdm  anndttm  L.  Pepper. 

From  Houston,  Tex.  Presenletl  by  Mr.  J.  Milton  Howe,  2I>1  Commerciiil 
Natlomil  Bunk  Ituildint;.     Ket^^elved  .March  12,  190S. 

"Jalapa.  Thin  pepper  has  a  medinm-slzeil.  Iieavy-deehed  i>od  and  Ix  prin- 
cipally used  for  pickling.  In  Its  pickled  condition  It  Is  very  mucb  prlzeil  by 
both  MexloanB  and  visiting  Amcrli-anB.  Xt  present,  I  am  Importing  tlieni  di- 
rect (from  Mexico)  for  my  own  use  and  tbe  use  of  my  Immeillftte  friends.  They 
take  HO  well  that  I  feel  confident  that  there  Is  an  0|>eulng  for  their  Introduction 
Into  this  country. 

"  The  pickling  process  Is  apiiarently  a  brine  followed  by  packing  In  vinegar." 
(Howe.) 

22341.     Pueraria  tulnberqiana  (Sieb.  &Zucc.)  Beiith.    Kudzu. 


"  KiidKU  iB  a  large-leaved,  very  rapid  growing,  woody,  ipRnminoim  vine,  native 
lo  JaiHin.  It  Bucceedn  well  In  every  |mrt  of  the  I'liited  Stales  where  it  has 
)>eeu  tried,  and  where  tbe  summerx  are  warm  grows  with  great  luxuriance.  It 
In  a  most  escelient  vine  for  arliors  or  to  produce  a  tropicul  effect  liy  growing 
over  low  trees.  In  Jutwn  n  valuable  flber  Is  made  out  of  tbe  stems,  and  from 
tbe  large  roots  a  fine  quality  of  starch  is  extracted. 

"  Kudzu  alw>  furnishes  abundant '  and  Dutrltlons  forage,  and  should  be 
largely  ex|ierlniented  with  for  this  pnrpose.  In  Jaiuin  It  is  grown  on  rough, 
rocky  land  or  steep  hlllsidefi  tlmt  can  not  he  cultivatnl.  In  this  country  ft 
should  also  be  tested  on  lands  tiNi  ]M>or  to  l>e  cultlvatetl  with  profit.  Kudstu 
being  a  legume  will  add  nitrogen  to  the  soil  In  addition  to  prixlnclug  forage, 
and  if  at  any  future  lime  It  should  be  desirable  lo  cli'ar  the  land  the  starch 
crop  of  the  i-oots  will  probably  yield  more  thiin  the  c<ist,     Kudstu  may  be  used 

137 


^dbyGoogle 


46  SEEDS    AKD   PLANTS    IMPOHTED. 

32341— Continued, 
eltlier  /or  iKiBturnsi*"  i>r  us  gre« 
probtitily  lie  liest  iitwl  aa  iiaatui 
to  be  browsed  h  Iteniiitelj-. 

"  DiriTliaiis  fur  planting:  TLe  se<Hl  should  be  Htiirted  In  a  w«>0  IiihI  nud  tbe 
plantH  IrBiisplaiit^ti  nfter  they  are  well  rooted.  Tbey  Rtiould  be  |>liiiite<l  10  to 
20  feet  upiirt.  Tlic  Unit  aeiifHiii  tlie.v  will  iiriMluce  xtenia  <t  tn  12  feet  1odi;  and 
by  the  end  of  tbe  xecoud  iteason  slionid  eutirely  tover  tbe  ground."     (I'iper.) 

(See  also  S.  I',  l.  No.  DIET,) 

2234S  to  S2348. 

From  I'eklus.  Cbllill.  ( 
rifultiiriil    fxplorer, 
Fobrunry  4,  Htfts. 
A  f<.llettl..ti  of  wedM,  as  fDllowM: 

22343.     Fauaba  ailaktiioideb  (S.  &Z.)  F^ikI. 

I-rc.ni  n<ialiaii,  Sbiiiirniix.  Cblua.     "(No.  778ji.  Sept.  ID,  31)07.)     A  few 
RoeilH  of  tills  timaTiietital  tive.  whicb  Ik  worth  iilnntiiiK  luoie  extensively. 
Very  handnonie  when  In  flower  or  when   loaded  with   Its  scarlet  iii|i- 
Bules."    (Urger.) 
22343.    .\uroDALUs  persica  I^  F«ach. 


From  Xliigpo,  CliebklanK.  China.  "(N'o.  S27a.  Jnly  3,  lf»07.>  Bought 
at  NluBiio  lor  trial  lo  see  If  new  tyi)es  appear  iimonic  theui."     (J/ci/rr.) 

22344.  AuYQDALra  arueniaca  (L.)  Duui.  Apricot. 
From  NlnKim,  Cbehklang,  China.    "(No.  S2Sa,  July  :),  ]iW7.)     \  very 

larj-f  aprk-ot,  bought  In  NlnRiMi,  Bald  to  wnue  from  Shaiitmie."    (.l/c(/(r.) 

22345.  I'BUNUH  sp.  Cherry. 
From  Peking,  Ohlhll,  China.  "(Xo.  S2!)a,  May  20,  11>07.)    A  very  small 

frultrti  cherry,  <rt)talnablp  for  a  couple  of  weeks  cm  the  market  In  I*eklnf:. 
K4lllilf.  hut  almost  loo  small  for  na  whiles;  may  be  au  omainentnt  Rhnih. 
Chinese  name  luc  yc  mei  tSii.  this  name,  however,  may  not  he  right." 
(J/ri/rr.) 

22346.  Itiivs  sp. 

From  monntains  nea-  PeklnK.  Ohlhll,  China.  '■(>'o.  sfiOa.  May  27, 1907.1 
A  shrill).  Hometinies  growing  Into  a  small  tree ;  gt^'^'s  amonff  the  rocks 
and  on  dry  jilaei's.  Fit  to  i-over  rti'y  uioanlnin  sides  In  the  soulhwestem 
regions  of  the  I'nlted  States  so  as  to  prevent  the  wuRbiiig  down  of  tbe 
Roil."     {Meyer.) 

22347.  Rkiiuannia  ui.utinoba  (Gaertii.)  I.lbosch. 

From  MliiBkien.  Shansl.  China.     "(N'o.  srila.  May  1.''..  H)07.)    A  seroi.hn- 
larlait-ons  plant  growing;  oa  old  walls  anil  on  dry  banks.    Has  rntLer 
large  hnlT-pnriiltsh  dowers.    May  l>e  Imjirovod  up<ni  and  iMH'ome  a  ^nlen 
plant  for  the  arid  regions  of  the  United  States."     {Meyer.) 
2234S.    Ckntausea  sp. 

From  momitains  near  Peking.  Cliihll. China.  "(Xo.S.12n.  May  2i,liK>7.> 
.\  verj-  large  (towered  Centanrea  of  lihit^pnrpllsh  i-olor.  Perhaps  lit  an  an 
omaniontal  |>lant  in  drj-  regions."     (  Meyer.) 

22349.     PiiuAciMiTjaf  viix;aki.s  i.(ix<jivaiais  (Stend.)  W.  F.  Wisrht. 

{Piin.voMiTKs  u)>(iivAiAis  Stpud.) 

From  Yokohanai.  .laimii.     Purehaseil  from  ihf  Yokohama  Nursery  Ciini- 

pany.     Iteceiveil  Mnn-ii  lil,  IIMW. 

"  I'hniirmUrii   rulgiiriK   lungiialrin    (Stend.l    dlffiTi  fiom   the  (ommiai   form. 

I'briigmilet  fimmiinls  Trin..   /'.   rNlpiirin  l4iai..   Arunda  iilimtimilr*  !•..  Phmff- 

inlteg  phrngHiiles  Karst.,  in  liavlng  the  lower  glume  elongated,  thu  lUOicIe  tUua 
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32349— Continued. 

appenrlnR  to  hare  tiroadtr  spikeletm  nnd  resembling  Arundo  donax.  From  tlie 
herbnrliiui  siiecimens  this  form  appears  to  be  more  robust  than  Phragmitcs  vvl- 
giiH»  HH  It  oct-iii'M  111  Jniiaii.  the  Htem  lielnic  dk  (bick  iiH  one'H  little  HoKer.  Fran- 
cliet  and  Snvatier  plaLV  this  an  a  variety  of  /*.  vulgaris,  wltb  the  remark  that  It 
Ix  scarcely  worthy  of  thin  recofniltloii.  The  si>e('les  Is  cosmopolitan  acid  some- 
what variable,  and  1  tbink  this  form  Is  scarcely  more  tlian  a  variety.  It  Is  to 
be  noted,  bowever,  that  the  Japaiiese  name  for  this  Is  Yimhu-taki;  to  dlstlueiilsb 
it  from  l'o«/jf,  the  other  foiTu  of  I',  valgarin."     (4,  S.  Hitchcock.) 

22350  to  22378. 

From  I'eklnK,  Chlhli,  Chlim,     Itiiclved  rbroiigh  .Mr.  Krouk  N.  Meyer,  agti- 
cultural  explorer.  .March  ai,  llHtS. 
The  following  ctittliicH  iitid  see<lR: 

22SS0.     DtospiRos  KAKi  L.  f.  Fersiminon. 

Kroiu  Rhlf«iKt«e  Temple,  west  of  rekinc  Cblhll.  China.  "fNo.  20S. 
Jan.  17,  ISRIS.I  A  larse,  fliit,  seodb'ss  iierxlnimon.  Ap|«rently  a  variety 
of  the  one  went  under  Sim.  Iftl  nnd  KJ.".  (S.  I'.  I.  N<m.  lfilH2  and  1(1!>L'1). 
As  the  trees  were  growlnn  in  a  very  well  sheitereil  valley  this  lar^e- 
fniltliiK  quality  may  be  due  to  the  location.  Chinese  name  Ta  »hi  Ise." 
(Jlcyer.) 

28351.    AMVoDALua  pekska  L.  Peach. 

From  ShlfenRtue  Temple,  west  of  I'eklns.  fbllill.  China.  '(Xo.  211, 
■Tan.  17,  liWIs.i  Said  to  be  a  large  iieacli  of  reddish  color.  Chinese  name 
To  (ott."     ^ Meyer.) 

22352.  AuYUDAM'M  PKKSicA  L.  Peach. 
From   ShlfenRtso  Temiile.   went   <if  rekiiiK,   Chlhli,  rhlnn.     "(Xo.  212. 

Jan.  17,  liKiS.)     Said  to  be  mcditim  KiKml.  very  flat,  and  of  reddish  color. 
Chinese  name  7'feti  tau."     {ilciKr.) 

22353.  AiiscrLcs  chikensih  Bun^te. 

From  Taneliefse  Temple,  west  of  TeklnK,  Chihil.  China.  "(No.  213, 
Jan.  10.  ISHIK.)  The  Chinese  horse-chestnut,  aheantiftil  new  shade  tree, 
quite  rare  hero  In  China.  Scions  fiiruicrly  dent  inidcr  No.  81  <S.  P.  I. 
No.  1773GK  As  the  tree  is  more  cloiwtly  related  to  the  Pavlas  Ihan  to  the 
Aescnlnit  it  will  probably  thrh~e  better  wheii  grafted  upon  stock  of  the 
first  Krom>.     Chinew  name  So  to  aim."     (ileycr.) 

22354.  AEscLLtS  ohinensis  Bnnge. 

From  Tanchetse  Temple,  west  of  rekinc,  ailhli,  China.  "(So.  21fl, 
Jan.  21.  VMtX.)  The  winie  as  \o,  m.'!  (S.  I'.  I.  .No.  22.353)  but  from  a  dif- 
ferent location.  Tlie  wime  remiirkR  apply  to  it.  The  largest  specimens 
occur  in  the  Tanchetse  TMnple.  MnithweHt  of  Peking,  where  the  trunk,  of 
the  IjlBgeHt  one  mcasrires  12J  feet  In  circumference."     (ileuer.) 

2S35S.    Popi'i.vfl  ALRA  TOMEKTOSA  (Carr.)  Wesmael. 

From  Hsiendleise  Temple,  wcsl  of  IH-klnE,  Chilili,  China.  "(No.  217, 
Jan.  21,  liKfcS.)  The  la I'ec- leaved  (.'liincse  |)oplnr  as  sent  before  under 
several  numbiTfi.  These  treew  ttrow  remarkably  striiight  nnd  tall.  The 
Chinese  prune  the  lower  liranches  off,  until  (here  Is  often  a  clear  trunk 
of  JO  feet  before  the  first  branch  is  reached.  Jlay  prove  to  be  a  very 
good  street  tree.    Chinese  name  I'ai  yaiig  shu."     (Meyer.) 

22356.     Sybinoa  sp. 

From  CImnEnnnfse  Temple,  went  of  Peking,  Cbihil,  China.  "(No.  2iS, 
Jan.  21,  1!KW.)  Blue  Iliac.  A  very  llorlferous  variety  of  lilac,  with  small 
leaves;    very   dnnight   resisting.      Chinese   name   Lung   ting   hsicn   a/iu/' 

(Meyer.) 
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22357.  Syringa  sp. 

FroD)  CltaiiKnuntsp  Temple,  went  of  Peking,  Cblbli.  Cblna.  "(No.  219, 
Jim.  21,  IIMIK.)  A  wblte-tlowerliiK  variety  of  Mlae,  said  to  b«  verv  flue. 
AlBo,  like  tbe  tiret-ediiiK  (S.  P.  I.  No.  223r>6),  very  drougbt  reaistnnt. 
CLInese  Tialii<!  I'ai  Hag  hnirn  ihu."     (ilcucr.) 

22358.  .VuYQDALUH  PGBSiCA  I..  Feach. 
t-iiim  rt>lli)ln(t,  wMt  of  Peking,  Chlhll,  Cblrn,     "(No.  221,  Jnii.  22. 

ItHls.)  A  riitlier  InrKC  |)eiic'b  of  wbltlKti  color  mid  xnM  to  bo  very  tine: 
realizes  hlKb  jirlceH  in  IVkluK  nuil  1h  fur  from  beliiK  enally  obtalne<l.  Tbe 
treea  ^rtiw  slowly  and  do  not  attain  lurfce  dimension)!.  7  to  S  feet  seems 
to  be  ttie  maxluuim  belRht;  ttaey  seem  to  enfler  miu-b  from  scales.  Cbt- 
nene  name  Mi  tau,  meaiilnic  bonej  peurb.  Tbey  grow  on  terraces  lu  tbe 
niouDtuias  at  1,000  feet  and  more  altitude."     (Jfcyer.) 

22359.  AuYGDALus  FEBsiCA  K  Peach. 
From  I'ollplnft,  west  of  Peking,  CUlbll, China.    '•(Xo.222,  Jan.22.  IftO'i.i 

A  iiencli  FMid  to  be  very  liiriie.  of  re<l  meiit,  and  not  so  sweet  us  tbe  preoHl- 
Inf!  number  (R.  P.  I.  No.  2XViS),  (crowln;;  In  Ibe  siime  localities  and  appar- 
ently very  little  attacked  by  scales.  A  tbrlfty  groiver,  tboiigb  not  betom- 
UiK  tall.    Cbbiese  imnie  Ilong  tiiu,  tiicuniiig  ml  pvach."    {ileycr.) 

22360.  AUYCDALVS  PEBSirA  1^  Peach. 
From  I'olliibiK,  west  of  PeklnR,  Cblbli,  Cblna.     "(No.  223.  Jan.  23. 

1!H)K.)  A  iiencb  snld  to  lie  almost  like  No.  221  (K.  P.  I.  No.  223.'hS|,  but 
of  uiiire  tbrlfty  Rriiwtb  and  bearlnn  mnch  longer  leaves,  called  as  snrb 
Ta  yn  tan,  meaning  long-leaved  x>mch.  (irowlng  nuder  the  snnie  condi- 
tions as  No.  221  (R.  I'.  I.  No.  2235X1  and  very  little  attacked  by  scales. 
Tbe  soil  In  these  mountains  Is  reddish  decomiKtsed  granite  and  does  not 
seem  to  be  very  fertile."     (itcycr.) 

22361.  Pbunus  sp.  Chenr. 
From  rollpins,  west  of  Peking,  Chlbll,  China.    "(No.  228.  Jan.  22, 

ISHKS.)  A  tall-RTowinK  l>UBb  cherry,  10  to  15  feet  high,  bearing  small  cber. 
rles.  f^eenis  lo  be  able  to  stand  trying  climatic  conditions,  such  as 
drought  and  summer  heat.    Cblnese  name  Ying  taur,"     iifever.) 

22362.  DiospTROS  KAEi  T^  f.  Persimmon. 
From  Pollplng,  nest  of  I'eklng.  Cbibll,  Cblna.    ''(Ko.  220,  Jan.  22, 

ISMIN.)  A  large,  flat,  seetllesa  )>ersimmDn,  apparently  the  same  as  No. 
104  (S.  P.  I.  No.  lGni2).    Cblnese  name  Ta  sfti  («<?."     (ilfycr.) 

22363.  PopULtis  BALBAUiFEBA  suAVEOLENs  (Fiscb.)  Wesm.  Poplar. 
From  Sblling,  Ciilbli,  Cblna.    "(No,  230,  Jan.  25,  lOOS.)     A  remarkable 

variety  of  tbe  small-leaved  Chinese  iwiplar;  looks  like  the  Lombardy 
jKiplar,  but  makes  ii  more  pleasing  Impression.  I.oves  n  sandy,  motslnre- 
retalulng  soil.  Chinese  name  Ti-liaii  ticn  pai  yang  nha.  which  Is  prob- 
ably an  erroneous  name,  as  tmi  yang  means  the  Populus  tomentota." 
(Meyer.) 

22364.  I'LML's  UACBOCARPA  Hauce.  (?)  Elm. 
*  tYom  Rhiliug,  Chlhll.  Cblna.    "(No.  231,  Jan,  2n,  190S.)     A  shrubby 

elm,  often  having  Irregular,  corky  n-Ings  along  Its  branches,  firows  on 
very  dry  and  nicky  mountain  slojies,  growing  from  a  couple  of  feet  hi> 
to  a*  OP  :«1  feet  hlgb,  Cblni-se  name  Shan  j/«  uliu.  Seems  to  bo  vei-y 
variable  In  Its  habitus."     (Meyer.) 

22365.  DiosPVROs  KAKiI..  f.  FeTslnimoii. 
From  Taidjataon.  west  of  Pnntlngfu,  Chlhll,  CTiIna.    "(No.  2.12,  Jan. 

30,  IIKJS.)  A  large,  very  flat  [lersinimon  »)f  orange-red  color;  grows  ti) 
great  ordmrds  In  the  mountain  vallejs.  These  frnlls  are  flatter  In  shni>e, 
and  also  sweeter  in  lasle,  than  Nos,  104  and  10.')  (S.  P.  I.  Nos.  10012  and 
1(W21),  but  they  seem  lo  hue  n  warmer,  more  alieltereil  hicatlon.  They 
form  a  very  large  Item  In  tbe  providing  of  a  livelihood  for  thousaud»  of 
137  ^ 
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people.  The  total  amount  of  niouej  received  from  around  Taldjatson 
village  for  perBlmmons  last  fall  amounted  to  $10,000  (Mexican).  Cblnene 
name  Ta  mo  pan  «fti  ftc."     (Mcj/er.) 

22366.  DiosPTROs  eaki  L.  t.  .  PersUnmon. 
From  Taidjntaofi,  west  of  Pautlngfn,  Chlhll,  China.     "(No.  233,  Jau. 

30,  1908.)  A  small,  flat,  seedtesB  iterslmmon  of  orange-red  color.  While 
the  very  targe  variety  ranges  from  8  to  5  inches  In  diameter,  this  one 
varies  between  2  and  3  Inches ;  for  this  reason  not  much  iilanted.  Chin(>9e 
name  Shau  mo  pan  nhi  tzc.  Like  the  large  ones  the;  also  Jiare  the  Incision 
all  around."     {hlcyer.) 

22367.  DioBi>YBOs  kaki  L.  f.  Persimmon. 
From  Taldjatsoa,  west  of  Pantlnfffu,  Chlhll,  China.    "(No.  234,  Jan. 

30,  190N.)  A  small-fruited,  seedless  persimmon,  not  quite  flat,  which 
bears,  besides  the  circular  Incision,  two  IiicIbIous  acniKS,  which  vary 
Jtreatly  lu  dllTerent  fruits.  The  tree  grows  to  a  very  uiuch  larger  sIko 
than  the  ordinary  flat-trnlted  ones.  Apparently  the  same  as  sent  under 
No.  97  (S.  P.  1-  No.  IffltlO).  Chinese  name  locally  for  this  variety  Is 
Lien  Aua  ghi  txc,  meaning  lotus  flower  iierstmmon."     {Meyer.) 

22368.  DiosPTBOB  KAKI  I,,  f.  Perolmmoii. 
From  TaldJatBon,  west  of  Pantlngfu,  Chlhll,  China.     "(No.  23,%  Jan. 

30. 1908.)  A  small-fruited,  yellow  jierslmmon  with  seeds.  A  slow  growtu' ; 
has  whltlBh  bark;  Is  rare.     Chinese  name  .Vcu  iien  ghi  tze."     iileyer.) 

22369.  I>iosrYBOs  kaki  I.,  f.  Persimmon. 
From  Taldjatsoa,  west  of  Pantlngfu,  Chlhll,  China.    "(No.  236,  Jan. 

30,  1908.)  A  small -fruited,  oblong,  scarlet-red  i>erBlmmon  with  seeds. 
Chinese  name  Whoc  slii  tzv  ghu."     (l/ri/pr.) 

22370.  DioBPYBos  kaki  I,,  f.  Wild  persimmon. 
From  Taldjatsoa,  west  of  Pnutingfu.  Chlhll,  China.     "(No.  237,  Jan. 

30.  190S.)  A  yellow-fruited  variety  of  this  tree  upon  which.  In  north- 
eastern China.  Hie  Chinese  graft  all  their  improved  varieties.  The 
ordinary  variety  always  has  black  fruits.  Chinese  name  Huang  yunng 
Uao."     (Meyer.) 

22371.  Malus  stlvestris  Mill.  Apple. 
From  Taldjatsoa,  west  of  Pantlngfu,  Chlhll,  China.     "(No,  23fi,  Jiin. 

30,  1908.)  A  white  apple.  The  trees  grow  spreading  and  are  long  lived. 
Probably  the  same  as  No.  227  (S.  P.  I.  No.  22440),  but  there  la  much 
varintion  among  these  Chinese  apples.  Chinese  name  Pai  ping  kua." 
{Meyer. ) 

22372.  Malus  stlvestbis  Mill.  Apple. 
From  Taldjatsoa,  west  of  Pantlngfu,  Chlhll,  China.     "(No.  239,  Jau. 

30,  1908,)  A  mcdiuni-sisied  red  apple  of  sweet  taste.  The  trees  grow 
very  spreading  and  are  long  lived.  Chinese  name  Honij  trng  kaa." 
{Meyer.) 

22373.  AuTODALUs  febsica  L.  Peach. 
From  Taldjatsoa,  west  of  Pnutingfu.  Chlhll,  China.     "(No.  243,  Jan. 

30,  1908.)  Said  to  be  a  white  peach  with  a  red  tip  and  having  Juicy  meat. 
Chinese  name  /'of  tna  hong  tchor."     {Meyer.) 

22374.  THtn-A  ohiebtalis  L. 

From  Peking.  Chihli,  China.  "(No.  Z-il,  Feb.  6,  1908.)  A  wonderful 
branch  variation  of  the  ordlnar.v  Tliupa  orieHlnlix.  The  Chinese  call 
this  variation  Fung  Huang  mi,  meaning  the  rising  phoenix  tree."   {Meyer.) 

22375.  Ulmus  pahtifolia  Jacq.  Elm. 
From  Peking,  rhiiill,  China.  "(No.  252,  Feb.  n,  1908.)  A  lall,  spread- 
ing elm.  with  many  small  branches  bearing  small  leaves  and  flowering 
In  full.  lu  the  wiuter  tlie  bark  peels  off  in  curiously  formed  pieces.  I 
58302— Bull.  137—08 i 
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bave  seeu  ouly  two  specimens  In  Cblna  diirini:  nil  m.v  wnnderlQKB  nnd 
these  two  grow  iu  the  grounds  of  the  Temple  o(  Htwveu  ut  I'ebliig,  from 
wfiere  these  scions  are  taken."     {Alrjiet;) 
22376.     Gleditsia  binehsib  Lam. 

From  LuDgtBuatitee  Temple,  we«t  of  Peking,  dithH,  Cblna.  "(Xo. 
001a,  Jiin.  IT.  1908.)  A  Gleditsln  benrlufc  heavy,  flesh}-  {mmIa,  which  are 
utilized  by  tbe  Chinese  nn  n  sulistitute  for  sntiii;  they  slice  tliem  up  ami 
pour  boiling  wiiter  over  them  and  nse  them  to  wash  flue  clothes  and  alan 
their  huir.  The  pods  cnntalu  a  very  bltlug  substance  which  uiakes  one 
sneeze  when  It  enters  tbe  nostrils,  and  when  It  gets  iu  the  eyes  it  Is  eveii 
quite  painful;  tbey  bum  well  Iu  the  fire:  test  them  for  their  cb^ntcTi) 
properties.  Tbe  tree  itself  Ib  medluni  sized  aud  umkes  n  nice,  round 
bead;  well  fit  to  be  used  as  an  oniiiuientiii  tree  In  parks  and  gardens: 
it  Is  a  Blow  grower.  There  Is  great  vnrlatlou  nniong  the  trees  so  far  an 
size  aud  shape  of  i)odB  are  concerned.  They  are  api»arently  tn  a  state  of 
mutation.  Chinese  name  Tuau  jn  shu.  Seeds  sent  formerly  from  dlfTer- 
eut  locatlona  under  Nos.  lOOa  and  1748   <S.  P.  I.  NoK  17888  and  18570). 

"  Immerse  the  seeds  for  half  a  minute  In  boiling  water  to  lusiire  n 
uuiforui  germination,  as  otherwise  they  may  rematu  dormant  for  a  year 
or  e\-en  longer."     {Meyer.) 
22S77.     Gleditsia  sp. 

rrom  Taid]atsoa.  west  of  Pautlngfu,  Cblhli,  China.  "(Xo.  !M)2a.  Jan. 
30,  1908.)  A  tall,  siender-Btemmed  locust.  t)earlujc  small  i>ods  which  are 
of  no  use  to  the  people.  It  seems  to  be  a  very  rare  tree.  Chinese  name 
Hoo  U  Irboi.  (}lve  the  seeds  the  snuie  treatment  as  tbe  preceding  num- 
ber (S.  P.  L  No.  22376)."  (Meyer.) 
22378.    JuQLANS  UARDSHURicA  Maxim.  Walnut. 

From  Tcbitnitae  Temple,  west  of  Peliiuj:,  Chlhll,  China.  '(Nti.  OlOu. 
Jan.  10, 11)08.)  A  i)eculiai'  lilud  of  a  wild  walnut,  growing  here  and  there 
111  tbe  mountains."     (ilejier.) 

82379  to  22383. 

From  Canton,  Kwaugtung.  China.     Preseiitwl  by  Dr.  J.  M.  Swan,  Coo):s 
Hospital.    Kecelved  March  20,  1008. 
22379  to  22381.    Gltcine  iiibfida  (Moeuch)  Maxim.  Soy  beui. 

22379.  Yellow.  22381.    Green  mixed  with 

aaafUi     RlHck  yellow    and    a 

22380.  Black.  ,^  (^^^„ 

22382.  VioWA  uNomctn-ATA  (L.)  Wal|i.  Cowpea. 
Brotcii-Ejir. 

22383.  FilASBOLUS  ANOTTLABiB  (Wllld.)  W.  I'.  Wight.  Adzuki  beau. 
Red. 

22384  to  22390. 
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r,ANBirM    IM 

>MESTiruu  Jack. 

Gabcinia  n 

[TSCA  Pierre. 

OARCrNIA   LI 

JCREiBi  Pierre. 

Gabcinla  m 
Gabciria   e 

ANOOSTASA   U 

iiiVGiiTOLiA    Pierre. 

Gabcinia   1 
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22391.    VioN-A  L-NoricfLATA  (L.)  Walp.  Cowpea. 

F'roin  JIanlla,  P.  I.    PreHeiitetl  liy  Mr.  W.  S.  I^ou.  tliroush  Mr.  O.  W. 

Barrett.    Received  Miirch  2S,  lOOS. 

I'robalily  Iron.    "Seed  |micnr«l  from  the  New  Giilnen-Veiieznelji    viirlely. 

h^i'ly,  iirollflc,  and  vlgoroiin.    Ilsrvested  rljic  ixidn  4H  duys  from  titniiliut;." 

(/,jrt<n.) 

23392.     Argyreia  nervoba  (Burm.)  Boj. 

From  Manllii,  P.  I.    Present»l  by  >rr.  W.  S.  I.yoii.  tliroutEli  Mr.  O.  W, 
Barrett.     Keceived  Martli  23.  IWH. 
'■  OrlKlnal  seed  received  from  Jlr,  ().  W.  Barrett,  under  the  iinme  Iiinmiuii  s;i.. 
fniui  Brnsll. 

"A  iwreiiDlnt  fcrowlnK  ti>  n  length  of  40  to  50  or  more  iiietem.     B'lowers  ii 
reddish  violet  color."      ILyvn.) 

22393.     Sesban  oraxdiflora  (L.)  Poir. 

FroDi    Rockhntupton.    Qiieeii Bland.    .\ufltrallH.    Preticntpd    by    Mr.    J.    II. 
Maiden,  director  of  the  Botanic  Gardens,  Sydney,  New   South   Waleti. 
Ilecelved  March  16.  1008. 
(For  defwriiitlon  see  S.  F.  I.  Nos.  3788  and  ri200.) 

22394  to  22404.     RAPHANua  sativis  L.  Badish. 

Fi-iiiii   YokohnniR.  Jaimn.    Pnrchaaed  from  the  Yohohanm  .Nurwrj  Com- 
pany.    Keceiveii  March  1«,  IQOS. 
The  fiiHoiving  seeilH  with  Juiwucae  varietal  minion: 


ittaOi.    KaiiicUlo. 


22406.      SOLANVM   sp. 


22400.     Rrignin. 
28401.    \at>ta-flaik"H   or 
(II  fr  riiiliKli. 

22402.  (liran-Mli/ajiu. 

22403.  Kaiiyi-MiiinHa. 
224M.     r<iki-maki. 


«iin-I'r('McliowHliy,  throu)!;h 
iven-d  with  thousands  of  red 


22406  to  22410. 


22407.  <i 
Black. 

22408.  \ 


it:  iiisnuA  (Mocuch)  Maxim. 
(K  iiiHPiD.v  (Mocnch)  ^laxiu). 

UNUUICULATA   (Ti.)   Wall'. 


,   Itotiuiical  and 

Sc7  bean. 

Boy  bean. 

Cowpea. 


AHiH  (Wind.)  w.  V.  wiKbt, 


Mung  bean. 
Adzuki  bean. 
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SS411  to  22416.     (iLYCine;  iiisrii>A  (Moench)  Maxim.    Soy  bean. 
From  NttpleB,  Itjily.     I'uR'haeed  from  Dnniiiianii  &  Co.    Received  Marcli  25, 

1908. 

22411.  Samaroir. 

82418.  Black.     "  Similar  t*  CTotiif."      (Mclgcu.) 

22413.  Brown. 

22414.  Yellow.     "  Simthir  to  Acmr,"     (XicUcn.) 

22415.  Giant  yellow. 

22416  to  22418.     Mericaoo  spp. 


22416.     IkltDiCACO  s 

Piedmont, 
2241T.    Medicaoo  s 


8841&    Mbdicaqo  SATiVA  v.\RiA  (Miirt.)  TTrb.  Alfalfa. 

Saud  liK-eni. 

22419.  Peiuiaa  rRuTEst^ENS  (L.)  Brittoii. 

From  Icbaug,  Hui>eli,  Cbina.     Securwl  by  Mr.  E.  H.  Wilson,  of  the  Aroold 

Arboretum,  Jamaica  I'lalii,  Mnes.,  In  (.-ooiwratlou  wltb  tble  Deimrtmeiit. 

Heceived  Mnrcli  11,  HK)8. 

"(No.  7113,  Jan.  23.  lOOS.)     Herb.  3  to  4  feet  cultivated  In  the  nioiintnlnii  In 

tbe  Immediate  uelgUborliood  of  ItbaiiR,  at  altitude  from  1,000  to  3,500  feet. 

Krom   tbe  seeila  Is  expreSBed  a   Hwuet,  culinary  oil,  mucLi  esteemed  by   the 

Cblnene  locally.    The  colloqiilnl  uame  is  Tzu  ma."     (Wilson.) 

22420.  CiiAETOCHLOA  iTALiCA  (L.)  Scribii.  Millet. 
From  MHchi'll.  S.  Dnk.    Purchasied  from  tbe  Pakota  Improved  .'^eed  Com- 

imiiy.     Iteceived  March  23.  11)08. 
Kuritk.    ■•  To  be  iiaed  In  cUiwslflcation  and  varietal  tests."     (I'inuJl.) 

22428.  Oi-YCiNE  sojA  Sieb.  &  Zncc. 

Grown  at  ArlinRion  Farm,  \ir(tliila,  senBon  of  1007,  under  C.  V.  P.  No.  (H7-1. 

Kecelvwl  Slarcli,  IIIOS. 

"  OriFCinal  »wed  presented  iiy  tbe  Botanic  Gardena,  Tokyo.  Japan.    A  near 

relative  to  the  Boy  iii-aii,  but  a  spreadliiK  or  decumbent  iilant,  abundantly  pro. 

lideii  with  large  root  nodulea.    Has  considerable  promise  aa  a  cover  or  green 

manure  crop."     (I'ipcr.) 

22429.  Euscfs  aciijiatits  L.  Butcher's  bToom. 


".\n  erect  (111ia<i<ons)  Hhrub.  with  minute,  bractlike  leaves  and  brancbes 
( lihyllmlla )  siiLitibitint;  leathery,  iierttistent,  leaflike  hotlles.  Tbe  fruits  are  red 
Ix-rrics.  oui'-liiilf  Inch  in  dliinieter:  the  Hciwcrs  arc  small."     {BaUrt/.) 
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HYLLIJI    MAtiLISMONTANA    Soild.  Stem-TTUgte. 


From  Pretorlii,  Tmnsvnul, 
and  botanlHt,   Trniixvaiil 

27,  lOOS. 


22431.     Ktujnoa  brevifolia  Itottb.  Sed^. 

Grown  Id  tbe  De [tart men t  tntH^ii house.  n'astilDfcton,  T>.  C,  under  C.  V.  I'. 
No.   056t),    seosoD    190T-K;  iiunilKred,    for    con  veil  ience    In    dUtrl  bill  lug, 
Mareb  28,  liHIS. 
"Orlftinal  nod  recelvwl  from  Mr,  A.  (!.' Sulllvnu.  DlrniiuKliRin,  AUi.,  Novem- 
ber 5.  1907.     It  Is  a  fine-leaved  sedEe  of  n  very  rk'h  (treen  color  iind  a  decide*) 
BtoloDiremnB  babit.     It  Ifi  clalnieii  to  be  quite  agisresslve  in  tbe  lawn  of  Mr. 
Sulllviin  and  to  take  kindly  to  tviteated  uiowIiiks.    To  be  develo|)ed  an  a  lawn 
plant  for  tbe  SoutU."     (V(fi<iH.) 

22432  to  22469. 

From  Peking.  Cbibll,  rbina.    Itecelved  tbrouRh  Mr.  Frank  X.  Meyer,  ag- 
ricultural explorer,  at  the  Plant  Introduction  Garden,  Chico,  Cal.,  March 
16,  1908. 
A  collection  of  cuttings  and  scedH,  as  follows: 

22432.  Ptrub  chinensis  I.lndl.  Fear. 
From  Sbifengtse  Temple,  went  of  Peking,  Cbibll,  China.    "(Xo.  201), 

Jan.  IT,  1908.)  A  large  viiriely  of  the  tuxvilletl  Peking  pear:  round  like 
an  ap|>ie,  of  very  imle  yellow  color,  and  nf  melting  Hesli.  Can  be  liiiro- 
dnce<l  Into  tbe  Western  W<)rld  bb  It  In.  Formerly  sent  under  Xo.  100 
(8,  P.  I.  No.  10916).     ChlneBe  name  Tn  pat  II."     (Meyer.) 

22433.  PsuKVR  8]).  Plum. 
From  Shifengtse  Temple,  west  of  I'eklng.  Cbibll.  China.    "(No.  210, 

Jan.  17.  1008.)  A  large,  red  plum,  wild  to  lie  early  and  very  good. 
CblneFie  name  Ta  bung  li  Inc."     (ilcycr.) 

22434.  SlAi.us  sp.  Crab  apple. 
From  Hslendjetse  Temple,  west  of  Peking.  Cbibll,  China.    "(No.  214, 

Jan.  21,  1008.)  A  flue  flowering  crab  apple,  of  sbnibliy  form,  bearing 
maaeeH  of  rose-coloreil  flowern  followed  liy  edible  Hoirlet  criili  apples. 
Chinese  name  Hal  tang  kua."     {ilcyiT.) 

22435.  Malus  sp.  Crab  apple. 
From  HsIendJetHe  Temple,  west  of  Peking.  Cbibll.  rbinn,    "(Nn.  2ir.. 

Jan.  21,  ISKW,)  A  variety  of  the  preceding.  No.  214  (S.  P.  1.  No.  224341  ; 
Bald  to  be  larger,  with  tlowerB  of  white  color,  followed  by  i*ery  small 
fruits."      (Meyer.) 

22436.  ( Cndetermlned. ) 

Prom  Changnantse  Temple,  west  of  Peking.  Chibll.  China.  "(No.  220, 
Jan.  21.  1!)UH.)'  Tree  cuttings,  probably  a  IlbuB,  but  as  nn  leaven  could 
be  found  it  may  prove  to  be  something  different;  the  wimmI  is  very  ban! 
and  brittle.  Tlie  tree  Is  snid  to  be  tbe  only  siieclmeu  around  i'eklng,  a« 
a  priest  assured  us."'     (H'-yrr.) 

22437.  Amyodalus  ARMEMiArA  (T,.)  Diim.  Apricot. 
From  Pollping,  west  of  Peking,  Chlhll,  China.    "(No.  224,  Jan.  22, 

190R.)  A  large  nprlcot.  snId  to  be  white  with  ii  red  tip.  Chinese  iiiinie 
Ilai  Uchai  ta  pai  »ing."  '  {Meyer.) 

2243S.     PvRua  cniNEsaia  Lindl.  Fear. 

From  Pollping,  west  of  Peking.  Chlhll.  I'hlnn,  "(No.  22;^.  Jan.  22, 
1908.)  A  very  good  i)enr.  minmelthig.  hut  very  Juicy.  The  Chinese  con- 
alder  this  one  of  their  best  [>ears.    A  pioil  kecpi'r.    Color  light  yellow,  of 
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regular  iieiir  obaiie  with  ii  luiiic  iieduncle.  Tliere  a 
varieties  uf  tlils  [>eiir  and  yet  all  nre  called  Yar  IL 
1905  under  No.  110  (S.  P.  I.  No.  16024)."      (.Uci/er.) 

22439.  Pviius  CHINENBI8  Lludl,  Pear. 
Prom  Poliplng,  weet  of  Peking,  Chilill,  China,     "(No.  226,  Jan.  22. 

lOOS.)  A  hard-uieated  round  peiir  of  yellow  color  with  a  red  cbeeb,  looks 
like  iin  apple ;  an  extrnordlunry  keeper,  even  when  treated  rouRhly.  May 
be  of  use  &s  a  coiikliig  pear.     Pblnese  name  Hitng  hsav  li."     (.tfcver.) 

22440.  Malus  bylvestkib  Mill.  Apple. 
From  rollplng,  west  of  Peking.  CMbll,  China.     "(No.  227.  Jan.  22. 

19as.)  A  small  white  npple,  I'dlled  Pai  ping  ka",  used  In  sweetmeatti  and 
preserves."     ( Meyer. ) 

22441.  PBCNUflxp.  Plam. 
From  Taldjatsoii,  west  of  Pautlngfii.  Chlhll,  Chlnn.    "(No.  240.  Jan.  30. 

190fi.)  .\  large  yellow  plum,  very  bushy  but  growing  very  vl)(oronely. 
8nid  to  be  good.    Chinese  name  Iliiang  H  («*'."    {Meyei:) 


From  Tnldjatsoa.  went  of  Pantlngfo,  Gblbli,  Cblna.    "(No.  241,  Jan.  30. 
190S.I     A  large  variety  of  tbe  si>-calle<l  Yar  H.    Sent  also  under  Noa.  lia 
and  22.1  (S.  P.  I.  Nos.  1(!924  and  224.S8).    Cbinese  name  of  this  variety 
Ta  yar  U."    (Meyer.) 
23443.    Pyrus  chihknsis  I.lndl.  Fe&r. 

From  TaldJotHoa,  wesl  of  Pantlngfu.  Chlbll,  China.  "(No.  242.  Jon.  30. 
lOOS,)  A  round  apple-Hlia|>ed  jM-ar  of  red  color,  hard  meated  but  Hweet; 
a  gtiod  shipper :  lit  i>erhai>s  as  a  cooking  penr.  Chinese  mime  Hong  bo  U." 
(J/riHT.) 

22444.  Amycdalus  armeni,\(a  (L.)  Dum.  Aprleot. 
From  Taidjotsoa.  west  of  Pnutingfu,  Chlhli.  Cblna.    "(No.  244,  Jan.  30. 

1908.)  .\n  apricot  which  In  said  to  Ite  half  red  and  half  yellow.  Cliinene 
name  Hni  King  hong  ulng."     (Mt-yvr.) 

22445.  AMYGDALtTH  ARMENiACA  (L.)  Dum.  ApHcot 
From  Taldjfltson.  west  of  I-autlngfn,  Chihli,  China.    "(No.  245,  Jan.  30, 

1!MW.)  A  large  yellow  iii'rk-ot  with  edible  sweet  kernel.  Chinese  name 
Ta  huang  Mng."     (Mryrr.) 

22446.  Amyqdalus  aememaca  (L.)  Dum.  Apricot. 
From  Taldjatsiia.  w.>Bt  of  Pautlngfu,  rhlhll,  China.    "(No.  246.  .Tan.  30. 

l!)flS,)  A  small  red  niirlcot  of  sweet  taste  and  with  edible  sweet  l<emel. 
Chinese  name  ftitiii  hong  ning."     (Mi^U'r.) 

22447.  POPULUB  BALSAMIFERA  BUAVEOLBN8    (FlsCfa.)    WeSTO.  PoplftT. 

From  TaldJBtsoa.  west  of  Pantlngfu,  Chlhli,  Cblna.  "(No.  247.  Jan.  30, 
liWS.)  An  extraordinary  slender  form  of  Populux  /tuarcolcnn,  .\  beantl- 
ful  tree  when  planted  in  a  row  along  a  water  course  with  the  western 
skv  as  background.  Chinese  name  Pan  yang  ahii.  For  other  reniarks 
see  No.  2.W  (S.  P.  I.  No.  22.W3(."      (Mryn:) 

22448.  MoBiTS  ALBA  I,.  Mull>erry. 
From  Taldjatsoa,  west  of  Pntitlngfu,  Chlhli,  China.    "(No.  24S,  Jnn.  30, 

1!M»S.)  A  wild  form  of  tbe  mulberry  growing  Into  niedlum-slned,  well- 
formed  trees.  Apparently  a  distinct  form.  Chinese  name  Rang  Khu." 
<  Meyer. ) 

22449.  Rosa  sp.  Boae. 
From  Pautlngfu,  Cblhll.  China.    "(No.  24».  Jan.  ,S0,  1908.)     Said  to  be 

a  beautiful,  yellow  rambler  rose,  flowering  with  nn  abundance  of  flowers. 
Obtained  fn)ni  the  ganlen  i)f  the  American  Presbyterian  Mission  In 
PautlDgfu,  who  procured  It  from  a  Chinese  nurseryman."     (ifeyer.) 
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22450.  Saux  ail.  WiUov. 
From  Dear  Fnutlngfu,  Cblbll,  China.    "(No-  £>0,  Jan.  30,  190e.>     Tbe 

ordinary  willow  wbleh  (trowB  excellently  everywhere  on  the  dry  lands  In 
North  China.  Needs  no  water  supply  bieyond  a  scanty  summer  rainfall." 
{Mcver.) 

22451.  MoBUSALBAl^  HulbwiT. 
From  Peking,  Chlhil,  China.    "(No.  263,  Feb.  10,  1908.)     A  tall-growlnt: 

mulberry,  bearing  entire,  oblong  leaves.  Grows  here  and  there  In  Peking 
In  gardens  and  la  a  good  shade  tree."     (Mct/er.) 

22452.  Rosa  XANTHtnA  Undl.  Bcm. 
From  PektDK,  Cblbll.  China.    "(No.  254,  Feb.  10,  1908.)     A  semldouble 

yellow  rose  of  very  thrifty  growth,  NoDfragrant.  but  extraordinarily 
florlferous.  Blooms  but  once  a  year.  See  Nos,  87  and  68  (S.  P.  I.  No. 
17469)   for  other  remarks."     (ilej/rr.) 

22493.    itoBA  BCGosA  Thunb.  Bose. 

From  Peking.  Chlhil,  China.  "{No.  256,  Feb.  10,  1908.)  A  donble  so- 
called  Jaimnese  rose,  although  It  Is  n  native  of  North  China.  This  vari- 
ety grows  only  2  to  4  feet  high  and  bears  large  ma  gent  a -colored  flowers 
of  very  sweet  odor.  The  petals  of  these  roses  are  very  much  esteemed 
by  the  Chinese  for  flaTorlng  their  tea,  perfuming  tbelr  rooms,  and  to  use 
In  toilet  waters.  They  are  grown  in  large  quantities  for  these  pur- 
poses."    (Meyer.) 

22454.  Celtib  sp.  Hackb«nT. 
From  Hsiling,  Chlhil,  China.  "(No.  004n.  Jan.  25.  1908.)  A  small- 
leaved  Celtis,  growing  Into  a  Bmall-slzed  ornamental  tree.  Can  stand 
lots  of  drought.  The  galls  of  this  tree  arc,  like  those  of  tbe  following 
number  (S.  P.  I.  No,  22456),  eaten  by  the  Chinese  after  the  Insect  hns 
been  taken  out.    They  are  said  to  tnste  like  cucumbers."     (Meyer.) 

22455.  Celtis  sp.  Backberrr. 
From  near  Tnldjatsoa,  west  of  Pautlngfu,  Chlhlt.  China.    "<No.  no5a, 

Jan.  31,  1908.)  A  tnll  Celtla,  of  use  as  a  shade  tree.  Culled  in  Chinese 
Sftdn  kuang  kioa  gbu,  which  means  wild  cucumber  tree,  on  account  of 
tbe  peculiar  gulls  which  Infest  this  tree,  which  are  ent«i  and  taste  like 
wild  cucumbers,  so  they  say."     (Veycr.) 

22456.  Piftrs  BUNGEANA  Zucc.  PIs«. 
From  Cbangnantse  Temple,  west  of  Peking,  Chlhil,  China.    "(No.  OOfln, 

Jan.  21,  1908.)  The  most  glorious  of  all  pines.  See  notes  to  Nos.  ISTa 
and  139a  (8.  P.  I.  No.  17912).  Chinese  name  Pai  Itvorr  aung  »hu." 
{ never.) 

22457.  Xanthocekab  bobbifolia  Bunge. 

From  Cbangnantse  Temple,  west  of  Peking,  Cblbll,  China.  "(No. 
907a.  Jan.  23,  1908.)  This  beautiful  flowering  sbnih,  which  sometimes 
grows  Into  a  Rmall  tree,  is  often  found  in  tbe  temple  courts  and  is  well 
worth  planting.  Seeds  formerly  sent  under  No.  11a  (S.  P.  I.  No.  1S204). 
Chinese  name  Mu  kua  hva."     (Meyer.) 

22458.  Cebcis  chinensis  Bunge. 

From  Cbangnantse  Temple,  west  of  Peking,  Chlhil,  China.  "(No. 
908a.  Jan.  23, 1908.)  Tbe  Chinese  red-bud,  a  very  ornamental  bush  when 
In  flower;  blooms  before  the  leaves  are  out.  I.eavea  large,  glossy  gre^i, 
and  more  or  less  heart  shaped.  Grows  to  be  10  to  12  feet  high  and 
stands  droughts  very  well.    Chinese  name  T:c  ching,"     (Meyer.) 

22459.  Rbassica  olebacba  L.  Cabbage. 
From  Taltljatsna.  west  of  Pautlngfu,  Cblbll,  China.    "(No.  l)09a,  Jan. 

30,  1908.)  A  very  solid,  oblong  cabbage  with  the  leaves  overlapping 
13T 
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each  other,  a  rare  thtug  with  Chinese  cahhage.  Very  much  esteemed 
tocully.  Needs  a  rich.  well-irriKaled  si>IJ.  Suw  In  June,  tranaiitnut  li 
early  Se|iteinl>ei'.  2  fm-t  niiart  in  eneh  direction,  take  up  after  the  first 
frost  and  store  In  cool,  frostproof  pit."     (Mct/er.) 

22460  and  22461.     Cupresbcs  spp.  Cedar. 

Purchased  from  Vllmorln-Andrleux  &  Co.     Received 

22460.  CuPBESsus  bertiiaui  kriohtiaha  ( Perry )  Mast 

22461.  CL-PBESsva  benthami  lindleyi  (Klotzach)  Mast. 

22463  and  22464.     Stizolobiuh  spp. 

From  Saharunpur,  Northwest  Province,  British  Indhi.  Presented  by  Mr. 
A.  r.  Hartlesa.  superintendent.  Government  Botanic  Gardens.  Received 
March   30,   1908. 

22463.  Stizolohiuu  Bivecm   (Roxb.)   Kuntze. 
(For  description  see  No.  19181.) 

22464.  Sttzolobium  capitatl-u  (Roib.)  Knntse. 

22466.     KIedicago  bativa  L.  Alfalfa. 

From  Guaranda,  Ecuador.    Presented  by  Father  I.uU  Sodlro,  throuRb  Mr. 

C.  J.  Brand.     Received  March,  190S. 

Marada  or  Quaranda.     "This  alfalfa  la  esiensively  grown  In  the  Province 

of  Bolivar  at  altitudes  of  8.000  to  9,000  feet.    Methods  of  cultivation,  etc.,  are 

descrit>ed  In  Bulletin  No.  llfi,  Bureau  of  Plant  Industry."     iBrand.) 

22466.  Medicago  bativa  L.  Alfalfa. 
Prom  Lima,  Peru.    Presented  by  Prof.  George  Vandergheu,  director  of  the 

Eecuein  Nacional  de  Agrlcultura,  through  Mr.  C  J,  Brand.     Received 

March,  1908. 
Montefu.    "This  alfalfa  is  quite  commonly  cultivated  In  Peru;  yields  more 
cuttings  and  Is  more  hiilry,  noody,  and  hollow  stemmed  than  ordlnarj-  or 
Chilean  alfalfa."     [Brand.) 

22467.  AIedicaoo  bativa  L.  Alfalfa. 
From  Oberschilpf  In  Baden,  Germany,     Secured  from  Mr.  I.udwlg  Keller, 

landwirth,  through  Mr.  C.  J.  Brand.    Received  March,  1008. 

All  Deutsche  FmnkiKChf.  "(P.  L.  H.  No.  3321.)  This  alfalfa  has  been 
grown  for  some  years  In  sontU  Germany  on  soils  rich  In  shells  and  Jurassic 
lime.  It  Is  grown  especially  in  the  vineyard  regions,  where  a  specialty  is  made 
of  seed  prodnclion.  For  this  purpose  fletds  having  a  southern  exposure  nre 
glveii  preference.  When  grown  between  the  rows  of  grapes  It  gi^-es  its  highest 
jleldfl.  Practically  nothing  Is  known  of  injury  from  dodder  where  this  ttrnin 
Is  grown,  which  lias  led  to  a  belief  among  some  growers  in  Baden  that  It  Is 
Immune  to  dodder.  This,  however,  is  not  the  case.  Sections  where  this  Old 
German  frankonian  liicem  Is  grown  are  little  adapted,  on  account  of  climatic 
conditions,  to  seed  production,  anil  It  Is  snlU  that  this  strain  Is  the  only  one 
which  bus  given  satisfactory  results.  The  seed  is  generally  sown  broadcast 
under  barley.  After  the  first  year  many  growers  throw  the  lucent  into  rows 
by  hoeing.  This  enables  the  lon-er  beads  on  the  plants  to  mature  their  seed, 
and  also  tends  to  give  a  more  uniformly  rljw  |)roduct. 

"The  first  cutting  Is  made  when  the  lucern  Is  about  hiilf  grown  (SO  centi- 
meters high).  In  order  that  the  second  crop  may  have  time  to  mature  its  seed 
by  September.     Hulling  machinery  Is  uncommon  In  south  Germany,  so  thnt 

¥-ids  are  thrashed  from  the  straw  and  then  stored  In  the  granary  until  wintM, 
his  method  permits  a  certain  amount  of  after-rlpeulhg  and  also  In  a  measure 
187 
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protects  the  seed  from  rodents.  TbrashlaK  and  acreenlnK  are  done  In  vinter, 
when  the  need  In  Uimll.v  made  reiidy  for  market  and  sold,  I.ueem  eeed  grown 
In  this  way  can  not,  of  course,  be  Bold  at  the  aamc  price  as  ordinary  French, 
Italian,  and  Provence  seed. 

"Alt  Dcutuclie  Franklitehc  lucem  Is  said  to  be  bardler  than  the  ordinary 
kinds  and.  on  this  account,  to  give  greater  yieida.  Fields  of  It  are  also  said  to 
endure  longer  than  otlier  kinds.  \Vhilc  J'rorrncr  lasts  from  fix  to  elKUt  years. 
Old  Oerman  FranJconian  gives  good  yields  from  ten  to  fifteen  years.  My  cor- 
respondent statea  that  tlie  average  yield  Is  about  200  iiounda  per  120  aquare 
yards  (2  zentner  pro  ar).  The  grower  from  whom  this  see<l  was  secured  has 
a  field  25  years  old  whose  stand  Is  so  good  that  It  Is  still  profitable.  He  states 
that  when  the  Provence  alfalfa  becomes  yellow  and  loses  its  lower  leaves, 
which  occurs  both  from  drought  and  excessive  moisture,  Frankonian  remains 
fresh  and  grown  up  again  Immediately  after  harvestiag."     {Brand.) 

22466  to  22486.    Cohylus  avfxlana  L.  Filbert. 

From  Nevada  City,  Cal.    Purchased  from  Mrs.  Felix  Glllet,  Barren  Hill 
Nurseries.    Received  at  the  Plant   Introduction    Garden,    Chico,    Cal., 
March  18.  1908. 
The  following  plants,  with  descriptions  by  Mrs.  Glllet: 
22468.     Du  ChUiy  Cobrtut. 

Large  and  long,  fine. 
22468.     Col.  Filbert. 

22470.  Brunswick. 

22471.  Buiancc. 

A  good  grafting  stock. 

22472.  D'Alger. 

22473.  Qeante  des  Halle*. 

22474.  Noee  Lvnghe.     (letrla,  1901,  Dept.) 
FlneM  of  all. 

22475.  Xottingham. 

22476.  Arelinc  Rrogie  Konde.     (Belgium,  1S9S,  Dept.) 
Z2477.    Emperor.     (Belgium,  1S&8,  Dept) 

2247a    KenlUh  Cob. 
Long,  large. 

22479.  Belifiam.  189S,  Dept. 

22480.  ilonlcbello.     (Sicily,  1905,  D^t) 
224S1.     While  Aveline. 

Thin  shell,  white  i>el11cle. 

22482.  Bed  Aveline. 
Thin  shell,  red  peillcte. 

22483.  Purple- Leafed  Aveline. 
Very  ornamental. 

22484.  Orosae  Blanche  of  England. 
Similar  to  Barcelona. 

22485.  Daviana. 
Medium  large,  very  pretty. 

22486.  Barcelona. 
I^rge,  round. 
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22487.  Bambos  akvnuinacka  Ret/..  Bamboo. 
From   Kiiint  Sym|iborieii.  1!i>1):l>iiii.     I'reseuted  b;  Mr.  Jean   lluiiz«nu   ilc 

I*balf,     Itei-elved  MaRh  30.  15KJS. 
(Fur  deHtriiUlon  fw  X<>.  in317.» 

22488.  CicER  ARiETixiM  L.  Chick-pe::. 

it-o.     PnrclmRe*]   from   Prof.   Feilx    F'<iex,   Xnliointl 
Itecelveil  Ajiril  I.  IflOS, 
(For  dencrlptlon  see  Nob.  10974  anil  llft-M.) 

22489  to  22492. 

From  Giielph,  Ontario,  Canada.     Preeentnl  by  Prof.  «',  A-  Zavltz,  Agrk-ul- 
tiiral  t'ollece.  thmtiKh  Mr.  N.  It.  Vhuiii.     ItiivhiMl  Ajirll  1.  IttW. 
2S489.    CnAETOcriiOA  iTALicA  (L.t  Scrlbii.  Killet. 

Calif omia. 
22490.     Paricum  mh-iacrtm  I,.  Froso  miUet. 

Rril   French. 
2S481.    Chaitoceiloa  italka  (I-)  Kerlbn.  Hillet. 

Hilly  Tfrror  (Sold   Mine. 
22492.     pANiccu  uii.iACGi;u  I.  Proso  mtUet. 

Japanese   ranleir, 
"Thp  above   nre  I"    l>e   used    in    clawlficallnn    wnrk   and    varletiit    tentx." 
(FiitnH.) 

22496  and  22497. 

From  Ijihorc,  Piinjiih.  Brltloh  India.  Presonted  by  Mr.  W.  It  Mnstne, 
Biiiwrlu  ten  dent,  (Jovernnient  HlstorUiil  (iiinlenn.  Received  March  16. 
IIHB. 

22496.  Bk.vi;montia  oBAsmnoBA  (lloib.l  Wall. 

"A  dlmblnp,  wixuly  vine.  Ix'flvcs  oi>|)OBite.  short  iietioled,  nltlont;,  fi  lo8 
Inclien  lont:,  2  to  .'>  iiieliei<  wide,  entire.  Flon'erf  Kre^iisti  yellow.  In  axll- 
lary  cynies.  Cornlla  bell  iibnt>eil,  about  fi  Inches  ncrusR,  tlve  lobed,  manctn 
WHvy,    •    •    '    seei]  Ijikea  nearly  one  year  to  riiieii."     IRiiJ'burffh.) 

"  Nomeii  t)eiiRali'nsu;  Dbootnrit   Lnta."      (Wall.) 

22497.  BoMBAx  malaharici-m  PC. 

"One  of  the  larceat  of  tlie  Indian  trees,  often  100  feet  hinh,  I.«nve>i 
alternate,  lontt  iwtloied,  dlKitate.  I^iflets,  5  to  7,  lanceolate,  6  to  12 
Inchen  long,  entire,  sniiiotb  on  liotli  sldex.  (Vivered  with  Inr^e  red  Bowers 
early  in  siirlntc,  tieri>re  the  leaves  ]tiii)e)(r. 

-Salmull.  the  Sanscrit  name:  HeuK.  Sfinu);  Teling,  Boorgha."  (Roi- 
burgh.  Flora  Indica,  vol,  3,  p.  HiT,) 

22498  to  22602. 

From  HanRCbow.  Chehkinng.  China.     I'resented  hy  Dr.  D.  Dnncan  Main. 
throngh  Mr.  J.  M.  W,  Fnniham.  Shanghai.  China.     Recel\-ed  March  2R, 
liKIS. 
22498  to  22501.     Glycine  iii.tpiDA  (Mociicli)  Maxim.  Soy  bean. 

22498.  Yellow.     Similar  to  No.  IsniJI. 

22499.  Yclliiw. 

22500.  <!reen.     Klmlliir  to  Xo.  ITSST. 

22501.  Itlack. 

22502.     PisuM  ABVKSSB  I..  Held  p«a. 

\'arietal  dcHcriiitions  of  the  above  were  lunde  l)y  Mr.  H.  T.  Nielsen. 
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S2D03  to  22510. 

Purcbaeed  from  L.  Boetamer  &  Co.     Received 

t  quoted;   varietal  rteHorlptlona  by 

>3  to  22607.    Glvcike  hi8pii>a  (Moencb)  Maxim.  S07  b«aii. 

22503.    ■■  Teppo  ilame." 

Yellow,  Blmtlar  In  appearance  to  Amher»t.  No.  1T2T5. 
B2504.    "  Kaze  name." 

Green, 
22906.     "  QogwaUu  Home." 

Yellow,  similar  to  Hab(Tlan4t,  No.  17271. 
22906.     '■  ilaru  ilame." 

Yellow. 
28507.    ■■  VieuH  Lei." 

(Jreen.  similar  to  Tosho,  No,  17262. 
509.     ] 

22508.  Red. 

22509.  ■•  Shim." 
Yellow, 

22510.      PlIASEOLUB  BADtATUS  L. 

'■  BttHda  Mamc." 
137 
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Abelmoschu»  eteulPtitut,  21 799. 
irtinidia  chiwnnig.  217S1. 
Aegchj/ttometu;  bigpiniisa,  21797, 
Aenculus  fhininxiii.  22153.  223B4. 
Albizzia  sp.,  219G9. 

adianlhifoUa.  21700. 
Alfalfa,  Andeuu,  21935. 

Arabian.  21768,  21768. 
tChlun).  22001. 
Dryland.  21S07.  2X945. 
(Et'iiudor).  22485. 
(Germany),  22407. 
Grimm,  21735.  21S27,  21938. 
(Guuninda).  22465. 
Jet.  217&H,  21760. 
Moiisefu,  22466. 
^loradn,  22465. 
(Peru),  22466. 
sand  luceni,  224ia 
(Utahl,  21S2H,  21S29.  21867. 
See  also  MeQicago  satlva  and  iledi- 
eago  »ativa  caria. 
Amypdalttn    armrntofa,    22344,    22347, 
22444  to  22446. 
daviaiaiia.  21908.  22009. 
perglca.    21ft'W    to    21iWi2. 
22343,      22351.      22362, 
22358  to  22360,  22.'{T3. 
A  (Kinait  nitfvua.  21950. 
AaanitMOOH  itchaematn.  21S97. 

stn-ffAum,   21807.  21834  to 
21836,      21868,      21869, 
21936,      21937,      21940, 
21941.   22010   to   22012, 
22299    to    22301,    22325 
to  22332. 
Anihemi*  »tipular<ii.  21803. 
A[i)>le  (China),  22371.  22;i72.  22440. 
A])Tlcot  (China),  22344,  22437,  22444  to 

22446. 
ArofhiK  hypogaea.  221022. 
Argyreia  nervosn.  22.S92, 
ArtvmMa  annua.  21892. 
ArnndiucUa  anomata,  21890. 
Asparagus  s|>..  22018. 

n/rtraniM,  22029. 

Anlragalun  ninicug.  21942. 

Avrna  nuila  inrrmii,  22005. 

»aliia.  22306. 

sterUiK.  21751. 

Bamboo.    Spc  Bambon  arundlnacea  and 

Cephal'iniachyum  pFigracile.. 
Bambod  amndinacea.  21S37.  22487. 
Banana  (French  Guinea),  21776. 

(Hawflll),  22061  to  22065. 
Barbpiry  (Obimi),  21i»09. 

Ree  niso  Berbcrin  iiilgnrit  japnnica. 
Barley,  Primus,  22058,  22303. 
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Barley,  Priuacas,  22K>i}.  22304. 
»vanbBla,  22305. 
See  also  Hurdvum  aiip. 
liauhittia  picta.  21783. 
Bean,  Adzakl.     S<^e  Phaseolus   angu- 
larit. 
Black  Maurltlna.  22031.  22032. 
(China),  2imn,  22008. 
Hj-aclnth.     Si-e  DolU-bos  lahlali. 
Muug.     !^ee  I'hancala*  radiattm. 
See  also  Pha»e<iJua  app. 
Beaaiiirnea  guatemalen»iii,  21904. 
iioaunumtia  gi'andi flora.  2249tl. 
Denlncata  ivi-ifcra.  21801. 
Herberts  sii.,  21!)U9. 

vulgaris  jajionicu,  21959. 
Bolusanthtts  speciosus,  2180S. 
Rombiij  malabarlcum,  22497. 
llrassiea  olerarvii,  22459. 
Butchers    broom.    See    Ruscits    acu- 
leatus. 

Cabbage  <Cbino).  22459. 
Canariam  lusitniciim,  21860. 
Catutrali  ap.,  22298. 
Caanabig  sattva,  21780. 
Capnoidcs  sp..  22020. 
Capsicum  annaum.  22338. 
Caragana  chamUtgu,  21967. 
VarU-a  papaya,  21S00. 
Castnnca  satlva,  21875. 
Cntjaiis,  rprlght,  21934. 

See  also  Tigna  catjang. 
Cedar   (["ranee),  224H0.  22461. 
Cdiisia  argcntca,  21000. 
CfltU  sp.,  21881,   21882,   21072.  22454, 

22455. 
Centaurca  ap..  22348. 
Vepha}o»tachyum  prrgracili'.  21943. 
Cereis  chinensis,  22458, 
Cliaftiichloa  ilalicn.  22420.  224.89.  22491. 
Chayola  rduJiii,  21IKHi. 
Cherry  (China),  21924,  22.345,  22361. 
Chestnut  (Cblna).  21,875. 
Cblck-pen.    See  CU-rr  ariellnutn. 
Chinese  date.     See  7.i:iipliun  gativa. 
ChrysaallK^Hvm  8IK.22<)S1. 

indU'lim.  218!M. 

siiicnsc.   218H3. 

stiputareum.  218a3. 
CfirygophyUum  maglismontnna.  22430. 
Ciccr  nriellnum,  217S4  to  217,S0.  22488. 
Cilrtillus  riilgariti.  21S05.  21903. 
Citnm  ap,.  21i(04. 

drt-umann,  21870. 
HnKiniim.  2190.'). 
nobilin,  21810. 

X  vulgarin,  21779. 
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Clover,      Fragrant       See     Trifoliuin 

guar  eol  ens. 
Cockscomb.    See  Celotia  argentea. 
Colcua  ap.,  21773,  21774. 

amb(Anlcv»,  21860. 
Colocatia  ep.,  22066  to  22075. 
Com  (Cblna).  2230S. 

(Java),  22313  to  22315. 
(Mexico),  22060. 
Cornus  macropliyUa.  21971. 
Con/lug  aveUana.  2246S  to  22488. 
Cowpea,  AmherHt,  21825. 
Black,  21817. 
Black  t^rowder,  220S2. 
Block-Eye,  21815. 
Brown-Eye,  223S2,  2240». 
Clay,  21S16. 
Crenm,  21813. 
(India).  21793. 
(PbllippineB). 22391. 
S))eckled  Crowder,  220S1. 
Tumey's   Blnck-Eye,   220fiO. 
Volunteer,  22054. 
VolnuteerlDK  Iron,  220S5. 
Wbljtpoorwlll,  21814. 
White,  21793. 
See  also  Viena  tinguiculala. 
Crab    apple     (China),     21878,  21879, 
2HH0.    21916,     21922,     21927,   22434, 
22435. 
Cnilacgut  ep.,  21986, 

pinnatifida.  21921,  21987. 
Cucnmber  (India). 21802. 
(Korea).  21752. 
C»cumi9  mclo,  21803. 

aadriM.  21752. 21802. 
Cttcvrlila  pepo,  21804.  21002. 
CuprcMUK  benthami  knightUiita,  'ZiMfi. 

Hadleyi,  22461. 
Cydonia  sp.,  21984. 

japonica.  21812. 

naUlia  impcHalie,  21963. 

l>ate,  CLInese.    See  Zizyphat  tativa. 

(India), 21753. 
nimorphothaa  upectabilis. 21861. 
Uioacorea  sp..  21933. 

B«I6i/c.-o.  21775. 

drraitnfana,  21S64. 

DIospymg    kaki.   21910,    22350,    22362, 

ZiSm  to  22370. 
IH>ekoe.     See  LaniHum  dnmrntirum. 
IMichim  lablab,  21947  to  21950,  21908, 

22025. 
lUirra.    See  Sorghum. 
Ii:efn)1ant.     See  SoJanum  mrlimgena. 
Elm     (China),    21920.    21032.    22364. 

22375. 
Euinier.    See  Trittcum  dicoccum. 
UntgrottU  sp.,  21895. 
Euvommia  vlmoidfs,  21782. 

Fagara  ailanthoMrH.  22342. 
Fagopynim  iaiariruiii.  22(K)0. 
falrata  faponira.  21889. 
Filbert.     See  Coryluii  avellana. 
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Oarcinia  fuica.  22386. 

lovreiri,  22387. 
mangotlana,  22388. 
sUiygUfoUa.  22389. 
tinctofia,  22390. 
Gardenia  jagminoides,  22013. 
GledtUia  sp.,  22377. 

heUrophylfa,  21968. 
ginen»U,  22376. 
Olycine  hUpida.  21754  to  21757,  2181S. 
21825,   21830,    21S31,    211M<t, 
21999,  22311,  22312,  22317  to 
22322,  22333  to  2233T,  223711 
to  22381,  2240G.  22407.  2241 1 
to    22415.    22498    to    2^01. 
22503  to  22507. 
goja,  22428. 
(ifycyrrhUa  glabra,  22033. 
Ciourd.     Kee  Lagi'naria  ruloaris. 
GrBt)e  (Cblna),  21979  to  21081. 
GraBB.    Guinea.     See  Panicum    maxt- 

Hackberry      (Chlnat,     21881,     21882, 

21072,  22454,  22455. 
Iliiwthom      (China),     21021,      21986, 

21987. 
HemrroralUg  sp.,  22019. 
Hemp   (Chlna>,  21780. 
Hordeum     dislichon     ereclum,     2205S. 
223m,  223(K"i. 
tiM/nnx,        22050. 
22304. 
glKinlanciim,  21874. 
Hydrangea  dp.,  21! )2.'). 

Iiutirvillrit  ninengtg.  21S90. 
Ipiimoea  batatas,  21770  to  21772, 
lri«  t-nvata,  22014,  22015. 

Japanese    quhice.     See     Cydonia     fa- 

pimica. 
Juglang  mandnhurica,  22378. 

rcgia  nininMii,  21877, 
Jujube,     See  Cliiuene  date. 
Kafir  (Africa).  21834  to  21S30. 

Black-Hull,   21834,   21868,   218B0. 

21937. 
Red  (Africa),  21O40. 
Matakwa,  21835. 
White  Ma takwH,  218.36. 
Koelreutrria  panlciiiata.  21073. 
A'ud-ii.    See  Purraria  thtmbrrgiaaa. 
KylHnga  brevifoUa,  22431. 
Lagenaria  ralgarix.  21708. 
Laagium  dMncnticum,  21S23,  223S3. 
Lalhymg  sp.,  21796. 

maritimug,  22034. 
I^mon  (China),  21!)0Ct. 
Lrspedesa  sp.,  21884  to  21887. 
Licorice.    See  (Uyciirrhisa  glabra. 
Lycium  chinenge.  2201 G. 
Jfacadnmia  irmifnUn.  22082 
MaUig  sp..   21879.   2191.--,,   21916.   2ln2-> 
21927.  22434,  224S5. 
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J/((fUit    batfHiia,  21K7S. 

nj/lieiitHt,  22371.  223T2.  22440. 
^[I^t^lnlolly  vine.    St-e  LyHutn  ehinensi: 
Mi-aicago  saliva.  217riS.  217B1I.  21S2S, 
21828,  21SI17,  21H:1.'>. 
2104[>,  211)C2.  22U(I1. 
2241G,  22417,  22Ht:< 
to  224B7. 
varia.    2I73r>,    21827, 
211)38.  2241«. 
Meyer,  F.  N.,  Beeds  and  plaiitx  WH-iiriii. 
•2\Hir,  to  21032.  210(17  to  2202;!.  22:M2 
to   22348,   223B0   to   2237S,   224;J2   U> 
22450. 
Millet,  iirOKi.     See  Paniruai,  mlUacrum. 

See  ulBo  VhaFl'ichiiia  ilalica. 
Allmoiia  adianthifolia,  217ri0. 
iH*canthu»  tiinilm*aliiK,  2IS20. 
Mortu  albn.  22448.  224D1. 
Miiltwrry  (China),  22448.  22451. 
Mu»a  Bp..  2177B,  22061  to  22065. 
.Muskmelon.     See  Citcumii<  mrlo. 

Ncpbetium  lappaceum,  22384. 
Xicotiana  alala.  22101. 

bigeliiril  antfuitifrilla  22102. 

plutinoga,  22103. 

noctifl'ira  albiflnni,  22104. 

quadriratrlii.  22inri. 

ruitirn.  221)8.'(  to  22100. 

»i}rriiM».  2210fl. 

(abacum,  22107  to  22207. 

Oak,  (?ork.     See  Quercttx  iubrr. 
Oat   (China),  22005. 

(Persia).  21751. 

Victory,  2230B. 
Olea  tcrrugini-a,  22324. 
Olive.    See  Of™  firrugtnrn. 
Olu^rciiHna  tubertita.  2231K. 
Oryza  tativa,  22002.  22302.  22:100. 

Panicum  maximum,  211)58.  2202tl. 
mtliaccvm.  2241)0,  22402. 
obfusuni,  21736. 
plantaffincum,  21!Ktl. 
Papaw.    Spe  Cai-im  paimya. 
Pea,  bench.     See  LntkiiruH  mnriliiiitin. 
Held.    See  PUuin  nrrt-nnr. 
pirden.    See  Pi»um  saUriim. 
Peach   (China),  211)0,8.  21ft><a  to  211)!)2. 
22343,  223.'>1,  223C2,  2235S  to  22:ilHI, 
22373. 
Peannt  (China).  22022. 
I'ear  (China),  21SR0,  21011  to  21014, 
21017.  21D1S,  21023,  21028  to  2l!m. 
21983,    2108.'-.,    22432.    2243S.    22430. 
22442, 22443. 
Pennisetum  comprciKuni.  218!>3. 

flarciilom.  210iX). 
Pepper,  Jalaim.  223.a'<. 
Prrilla  frutmrcnit.  22410. 
I'ersininion      ( China  t .     21010,     223.'y>, 

22.S02,  223fi.'i  to  22370. 
I'liaeeolitg     anguJariR.     21S24.      22310. 
22383, 2;;41  f ).  22.Wa,  22^00. 
(,t7.(SMjf,  21700. 
JS7 


PliiiHcnUlx     raaialuM,   217S7,    to   21780, 
22000,  22400,  22510. 
•rulgari-<,  2190],  22008. 
Plmrnij:  liumilU.  21753. 
Phrugmitcs  knrka.  211(57. 

liingivalvU.22!t49. 
rulgarig  ItingiriilrU,  22;t4!). 
I'll!  uut.     See  Canarium  ltt::<inictim. 
I'Ine,  ChllRoxa.    See  Plnu*  gerardianii. 

(China).  211)07.  22450. 
rineapiile,  OuafaiiuM,  219r>lt. 
Pinus  bungcana.  21997,  22466. 

l/rrariliana.  2iH19, 
Piala(4a  cMtiiHiiii. 21070. 
lliinjuk.  22323. 
/'(Kiim  nrrcnsc  22007,  22036  to  22(H0, 
22077  to  22071).  2Ki02. 
Mthum.  21704,  21795. 
I'lum  (China),  22433,  22441. 
Pomelo,  Amov,  21870. 
Poplar  (China),  22.^55,  223C.3.  22447. 
Populas  alba  tumentoga,  2235."). 

baUamifera  guareolcns.  22363, 
22447. 
Prunug  sp.,  22345,  22361,  22433,  22441. 

iomentoga.  211)24. 
PIrrtx-elllg  talarinoteil,  21977. 
Purmria  thunbrrgiana,  22341. 
Pumpkin  (China),  211)02. 
(India), 21804. 
Pwus  ap.,  21SJ30,  21931. 
bilulacfitlia.  2MiH2. 
Cliinennig,  21SK0,  21011  to  21014, 
21017,     21018,     2102.3.     2102S. 
21020.    21083,     219S5.     22432. 
224.38.     22430,     22442,     22443. 

yucrrus  sp.,  2187(1. 

{■oitiea.  21000. 
shB*-?,  21732. 

IliHlish  (Dutch  titiHt  Indies).  21806. 

(Juiun),  223i:>4  to  22404. 
Uaiili'inuH    mtiruH.    21.S(W,    2231H    to 

22404. 
IlrhmaHHiH  gluHnnia,  ^i2Mi: 
Uhamnng  sp.,  211)78. 
Rhcnm  aciiminalnm.  21767. 
n«jt/ra/r,217(hH. 
eompaptum,  2I7(M. 
twoonw/fifliiMiH.  21766. 
pofmn/um,  21762. 

alritpurpurriim. 

217(B1. 
laugutUuiii. 2M{n. 
rbnpotiliriiin.  217r«.  21760. 
undalatum.  21750. 
ItlioiIodCttilnm  sp..  211)10,  21026. 
Ithnlinrb.    See  Rheum  spti. 
fthug  tip.,  2234(j. 
Ilibfg  (Turii/MHi,  2174G. 

u--ilfll.  21749. 
nice  (China).  22002.  22:500. 

.'*l>jnilsli.  22,S02. 
tt'isn  sp..  21737  to  21740.  21742,  22440. 
Inigniilg.  217:54. 
rugiMl.  2245,3, 
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Rota  aericea,  21743. 

loulieana,  21747. 

•spinogiMima,  21741. 

xanthina.  224G2. 
Hose  (China).  23449.  22452,  224.'>.'). 

(England),  21737  to  21743,  21747. 
Rubug  crataegifnliK*.  21748. 
lagkmtvlus.  21744. 
inicroi/hgllug,  21 745. 
Ruscua  aciileatvs,  22429. 

Sallx  B|>.,  22450. 
Sedge,  22431. 

Sesamum  orienlalr.  22021. 
Sctban  bigpiaoga,  21 797. 

grandi flora,  22393. 
SoIanHW  sp.,  22017,  22405. 
meUingcna.  22023. 
Sorghum  (Africa),  22325  to  22*12. 

broom  com  hybrlde,  22209  to 

22301. 
(China ) .  22010  to  22012. 
Koosevelt'B  B'orty-Four,  21807. 
White  durra,  21941. 
See  also  Durra,  KnIIr,  Sorgo,  and 
Aniropogon  snrglium, 
Soreo,  Uooseneck.  21936. 

See  also  Andrnpogon  gorghum. 
Soy  bean,  Amtaerst.  21825. 
Balrd,  22333. 
black.    21756.    22311,    22.180, 

22407,  22412.  22501. 
brown.  22319,  22413. 
Butterball.  2lS:«), 
(China),  21009,  22311.  223)2. 
Extra  Ii^rlv  Black.  21757. 
flat  black.  223.34. 
(Germanv).  22317  to  22322. 
giant  yellow.  22415. 
green.    22381,    22500,    22504, 

22507. 
Gnelph.  2233B,  22337. 
Ito  San,  2181S. 
(Japan).  21S25,  21830.  21831. 
(Java),2IlMa 
Osemaw,   21755. 
Samarow.  22320.  22411, 
yellow,  217.M.  22312,  22335, 
22379,  2240fl.  22414.  2249S. 
22490,  22503.  22505,  22506. 
See  also  Qlyoine  hiMpida, 
Spei-ffHla  arr<-nAlg.  21862.  21863. 
dpodiopngon  gibiricus,  21898. 
Spurry,  Com  or  Coniuion,  21862. 
Spurry.  Giant,  2IS63. 
Stem-vniKte.    See  Chrii»'*phyUvm  mag- 

ligmontana. 
SUxolobium  capitutum,  219.'11  to  2ia'jn, 
21955.       22031,       22032, 
22464. 
liirKutum.  21954. 
nirpum.  22463. 
Sweet  potato  (French  Gnlnea),  21770 

to  21772. 
HyHnga  s|>..  22356.  22357. 
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Tangerine  (China).  21810. 
Taro  (Hawaii).  22066  to  22075. 
Thuya  oriental  is,  22374. 
Tobacco  (Italy),  22083  to  22297. 
Toona  ciliata,  22078. 
Trichilia  emetics,  21809,  21965. 
TrifoUum  guaveolena.  22035. 

tubrotundum,  21733. 
Triticvm  ap.,  22027. 

acBlii-ttm.  21838,  21938,  22003, 
22004. 

aicoccum,  21S71,  21872. 

monococcum        aegiloptoideg, 
21873. 
Tu-chung.    See  Evcommla  ulmoidea. 

Vlmu«Bp.,  21920. 

davidiana,  21932. 

macrricarpa.  22364. 

panHfolta.  22375. 
trndelermlued,    21883,    21888,    21881. 
22436. 

VamUh  tree.     See  KoelreulerUt  pani- 

I'etch.  conituoa.    See  Viria  gaflva. 
Viburnum  sp.,  21974,  2107S. 
Ticia  gativa,  21944. 
Tignacatjang,  21792.  21934. 
acgquipedalig,  21791. 
unguiculala,     21703,     21813     to 

21817,  22060  to  220R5,   22382, 

22301,  22408. 
rUex  iaciga.  21970. 
litis  sp.,  21907.  21976  to  21881. 

Walnut  (China),  21877.  22378. 
Watermelon,  Hp|)le-seeded,  21805. 

(China),  21003. 
Wax-gourd.     See  Beninct>sa  cxrifera. 
Wheat  (China),  22003.  22004. 
Harcniann.  21838. 
(Italy).  21S38. 
( Peru ) ,  22027. 
See  also  TriUrram  Bpp. 
Wiiiirtngtonia  Khgtci,  2202*. 
Willow  (China),  22450. 
Wilson,  B.  H.,  seeds  secured,  21780  to 
21782. 

Xanthoccrat  gorbi folia,  22457. 
X-anlhoctigmiig  ((nrtortuu,  22390. 
Xantliogoma      gagittacfolltim,      21777, 

21778,  21820. 
XiphagroHtia  condengatvg,  21820. 

Yam.     See  Dioacorca  epp. 
Yaniifaw.     Sec  Actlniilia  cfiiiwiuU. 
Yantia  (Brltlxh  Gnlana),  21826. 

(French  Guiana),  21777.  2177S. 

Xantho^plum  ailanthoideg,  22342. 

Zrn  magg,  22060,  22308,  22313  to  22315. 

Zi:yph»g  lotiH,  21995. 

gativa,  21993.  21994,  21996. 
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[CoDtlDQed  rrom  pace  2  ot  covar.1 
No.  70.  Binge  ManKgemcat  in  the  State  of  WaRhlnitton.      1009.      PrICF,  9  crnln. 

76.  Copper  as  an  Alglelde  and  Dlslnr«clant  Id  Water  SupiKlea.     1009.     Vtlix.  [>  Cents, 

77.  Tbe  Avocado,  a  Salad  Fruit  from  the  Tropka.  _  1005.     Price,  5  ceBta. 

78.  Improving  tlie  (Jualtty  o(  wheat.      1005.      I'rice,  10  cents. 

79.  Vorlabltltj'  of  Wheat  VarlcUea  to  Reslalaace  to  Toxic  Salts.    l905.    Price.  G  cenla. 
80^'  ABrlcullurnl  I^iplokBlloDH  Id  AlgerlB.     1005.     Price,  10  centa 

~       utloQ  of  Cellular  Structures.     lOO.'i.      Price.  5  cents. 

B  Lands  ot  the  South  Alaska  <}oaBt.     1009.     Price,  10  cmls. 

53.  Tbe  Vllalll;  of  Burled  Seeds.     1003.     Frlce.  9  cents. 

54.  Tbe  Seeds  of  tlie  Bluegrasses.     ]tH)9,     I'rice,  9  cents. 

83.  Agriculture  without  Irrigation  In  the  Sahara  Desert.     lOOS.     Price.  9  cents. 
87.   DlBCBHe  Refll,itfln<v  ot  I'otatoea.      lilOj.      I'rice,  5  cents. 

55.  Weevil-It eslBllne  Adaptations  of  the  Cotton  Plant.     1006.     Price.  10  cents. 

89.  Wild  Uedlcinal  Plants  of  the  United  States.     1000.      Price.  5  CeUU, 

90.  Mlacellaneous  I'apers.      1906,      I'rice,  S  cents. 
Varlellca  of  Toliacco  Seed  DlBtrltioted,  etc.     1006.     Price,  S  eeota 
The  Coulrol  of  Apple  Bltter-Bot.     1006.      Price.  10  cepta 

.  FariD  Practice  wilb  Forage  Crops  In  Western  Oregon,  etc.      1006.     Price,  10  cents. 

t  N'e»F  Type  of  Red  Clover.     1906.      Prico.  10  cents. 
;.  Tobacco  DreedlUE.     1307.      Price,  IS  rtnts. 
I.  Soy  Bean  Varieties.     I90T.     I'rice,  15  cents. 

ch  Method  for  Determ) nation  of  Moisture  in  drstft.      lOOT.     Price.  9  cents. 
cellaneouB  I'apera.      lOOT.     Price.  29  cents, 

tents  Dj  and  Indei  to  Bulletins  Nos.  1  to  100.      1007.     Price,  IS  cents, 
eellaneuus    Papers,      11107,      Price.    15   cefilK, 
Fnrmlng  In  (he  Grent  Rasln.      1!)07.      Price.  10  cents. 
Use  o[  J-uldspathio  Bocks  ax  Fcrlllliers.      1007.     Price,  5  oenls. 
..  Relation  of  Composition  of  Leaf  to  Burning  (Jualltles  ot  Tobacco.     1907.     Price, 
10  cents- 

d  Plants  Imported.     Invi'Dlor;  No.  12.     I90T.     Price.  15  cents. 
I  Root  Drugs.     1907.     Price,  19  cents. 
i.  The  Cold  Slorego  of  Small  Krulla     1007.     Price,  15  cents. 

I    Votieties    of   CJarden   Deans.      1007.      Price.    29   ceata 
t.  Cranberry  DleenBes.    1007.     I'rice.  :iO  cents. 
;,   UlscellnneoOB  Papers.      IBOT.     I'rice,  IS  cents, 

I^se  of  Suprarenal  Glands  in  the  Phjalologlcal  Testhig  of  Drug  Plants.      1907. 
Price,  10  cents. 
;.  Comparative   Toleranrc   of   Plants   tor   Salts   Common    In    .Uksil    Soils.     1901. 

Sup-Rot  and  Other  Dlseasr's  of  the  Red  Gum.      1007.      Price,  15  centH, 
Disinfection  of  Sen-age  KlUucnis  fur  Proteclloa  of  Public  Water  Supplies.     lOOT. 

Price.  10  cents. 
The  Tuna  as  Food  tor  Han.      lOOT.      Prkv,  10  cents,         ' 

The  RcaeedlQg  ot  Depleted  Hongc  and  Native  I'astures,      1807.     Price.   10  cents. 
Peruvian  Alfalfn,      linl7.      Price,  10  tvnte. 

The  Mulbi-rry   and  Other  Silliworni   F.wd  Plants.      1007.      Price,    10  cents. 
Production  of  Easier  IMy  Bulbs  in  tlir  United  Stales.      1008.      PHce,  10  cents. 
UlscellaneoUB  Papers.     lOOH.     Prlij-.  15  cents. 
Curlr-Top,  a  Disease  ot  Sugar  Bei'la,     1!H)«.     Price,  15  cents. 
The  Decay  of  Drauges  In  Transit  from  Callfomlu.     1908.     Price.  20  cents. 
The  Prickly  Penr  u»  a  Farm  Crop.      1008.     I'rlee.  10  cents. 
I)ry-Ijnd  Olive  (•ulluro  ih  Sorlhcrn  .Vtrlca.    1008.    Price.  10  ceul.-i. 
Nomenclnlur.-  of  llie  Pear.     1008.     Price,  ;W  ci-nts. 
The  I  ni  prove  men  t  of  Momitaln  Meadows.     lilOS.     Price,  10  cents, 
Kgypllan  Cation  in  the  Kuuthwestem  United  Slaliti,      11)08.     PHc.  I'l  cents. 
Barium,  a  CaiiKO  of  the  l.oco-Weed  Disease,      1008,      Price,  10  ceats. 
Drj-l.nnd  AKricuinire.      lOtlS.      Price.  10  ecnls, 
aiBcellaneous  Phikts.      10I>S.     Price,   10  Cents, 

132.  Seeds  and  I'InnIB  Imported,      Inventory  Xo.  i:i.      1008.      Price.  —  cents. 

133,  Peach.  Aprlcol.  and  Prune  Kernels  as  Hy-Pr<Hlucts  of  the  Fmit  IndUBlry  of  the 

United  (tlales.      lOHS.     Price,  T,  cents. 
13*.  The  InDuenee  of  a  Mliluro  of  Soliilili'  Snils.   Prlnclpullv  Sodium   Clilorld.    upon 
the    lA'Ut    Structure    and    Trancplrdilori    ot   Wlient.    OnlH,    und    Barley,       11)1I8. 
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135.  Orchard  Fruits  In  the  Plednionf  and  Blue  Itldce  IteKlons  of  the 
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LETTER  OF  TRANSMITfAL 


U,  S.  Department  of  Aqricultdhe, 

BiTREAU  OF  Plant  Industry, 

Office  of  the  Chief, 
Waehington,  D.  C,  September  15,  I9()8. 
Sir:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for 
publication  as  Bulletin  No.  138  of  the  series  of  this  Bureau,  a  manu- 
script entitled  "The  Production  of  Oigar-Wrapper  Tobacco  under 
Shade  in  the  Cormecticut  Valley,"  by  Mr.  J.  B.  Stewart,  of  the 
Tobacco  Investigations  of  this  Bureau. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau 
Hon.  Jahes  Wilson, 

Secretary  of  Agriculture. 
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THE  PRODUCTION  OF  CIGAR-WRAPPER  TOBACCO 
UNDER.  SHADE  IN  THE  CONNECTICUT  VALLEY. 


DBVBLOFHBNT  OP  THE  PRODUCTION  OF  TOBACCO  UNBEB  SKABE. 

The  method  of  producing  tobacco  under  shade  originated  in 
Florida  about  1896.  The  adoption  of  artificial  shade  was  slow,  and 
much  labor  and  expense  was  incurred  in  experiments.  In  a  few 
years,  however,  the  tobacco  produced  by  this  method  b^an  to  take 
its  place  in  the  trade  among  the  higher  class  of  goods  and  a  demand 
was  created  for  it. 

It  was  at  this  time  that  the  officials  of  the  Connecticut  Agricultural 
Experiment  Station  conferred  with  the  representatives  of  the  Bureau 
of  Soils  of  the  United  States  Department  of  Af^iculture  as  to  the 
advisability  of  conducting  an  experiment  with  the  object  of  improving 
the  wrapper  tobacco  in  the  Connecticut  Valley  by  the  adoption  of 
the  shade  method.  As  a  result  of  the  agreement  reached,  a  joint 
experiment  was  conducted  in  1900,  and  one-third  of  an  acre  of  tobacco 
from  Florida  Sumatra  seed  was  produced  under  shade. 

This  tobacco  was  fermented,  assorted,  and  packed,  and  when 
offered  for  sale  brought  72  cents  a  pound.  The  judges  who  examined 
the  tobacco,  as  well  as  the  manufacturers  who  used  it,  pronounced  it 
equal,  if  not  superior,  to  the  tobacco  imported  from  the  island  of 
Sumatra.  No  accurate  account  of  the  expense  of  producing  this 
tobacco  wae  kept,  and  it  could  not  be  determined  whether  at  the  price 
mentioned  the  industry  would  be  profitable  to  the  growers,  the  object 
of  the  experiment  being  solely  to  determine  whether  a  marketable 
tobacco  with  merit  could  be  produced  in  Connecticut  under  shade. 

At  this  stage  of  the  development  of  the  industry  the  cooperative 
agreement  referred  to  was  discontinued,  the  State  agricultural  experi- 
ment station  and  the  Bureau  of  Soils  continuing  to  work  along  their 
own  lines. 

In  1901  about  41  acres  of  tobacco  were  produced  under  shade,  the 
Bureau  of  Soils  furnishing  experienced  men  to  instruct  the  farmers 
in  cultivating,  harvesting,  and  shed-curing   the   crop,  an<l   to  take 
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chai^  of  the  fermenting,  grading,  and  packing  of  the  raw  product. 
In  order  to  get  this  tobacco  (about  300  bales)  on  the  market  and  to 
secure  as  widespread  a  distribution  of  it  as  possible  among  the  trade, 
it  was  deemed  advisable  to  sell  the  entire  lot  by  auction.  Accord- 
ingly, on  Jifsy  2,  1902,  in  the  Foot  Guards  Hall,  at  Hartford,  Conn., 
the  tobacco  was  sold,  bale  by  bale,  to  the  highest  bidder.  The 
results  were  very  satisfactory.  Some  of  the  bales  sold  for  as  much  as 
$2.65  a  pound,  and  one  crop  of  5  acres  averaged  for  all  grades  $1.65 
a  pound,  paying  the  grower  $1,000  an  acre  above  all  expenses. 

Time  was  not  given  for  the  purchasers  of  this  tobacco  to  report  on 
its  merits.  The  result  of  the  sale  was  accepted  as  bona  fide  evidence 
of  the  success  of  the  new  industry.  The  newspapers  to(*k  up  the  cry- 
that  the  salvation  of  the  Connecticut  farmer  was  at  hand.  There 
were  to  be  no  more  hard  times.  Raising  tobacco  in  Connecticut 
under  shade  was  a  surer  road  to  riches  than  dicing  the  yellow  metaJ 
from  the  richest  mines  in  the  Rocky  Mountains.  Confiequently, 
stock  companies  for  growing  tobacco  were  formed,  and  almost  every 
farmer  who  could  borrow  a  few  thousand  dollars  (and  borrowing  was 
easy  in  the  sight  of  such  prosperity)  grew  shade  tobacco.  Men  who 
had  never  been  attracted  by  the  tobacco  industry  now  sought  to 
purchase  farms  on  which  to  produce  tobacco  by  this  new  method, 
and  seed  was  purchased  indiscriminately  in  Florida  at  the  very  high 
price  of  $2  an  ounce. 

The  shade-tobacco  area  spread  from  41  acres  in  1901  to  more  than 
700  acres  in  1902,  an  enormous  growth  for  a  new  industry.  The 
season  of  1902  proved  to  be  cold  and  wet.  Many  of  the  growers 
had  poor  varieties,  and  more  of  them  did  not  know  enough  of  the 
methods  in  use  to  enable  them  to  produce  a  good  quality  of  tobacco. 
The  result  was  that  almost  all  who  had  undertaken  this  new  method 
of  producing  tobacco  found  themselves  without  money  and  with  no 
market  for  their  goods.  Many  of  the  companies  and  some  of  the 
farmers  went  into  bankruptcy  and  sold  their  shade  tobacco  at  a  loss  of 
from  75  to  90  per  cent.  The  remainder  pulled  through  badly  crippled 
and,  thinking  that  the  poor  quality  of  their  tobacco  was  entirely 
due  to  an  unfavorable  season,  tried  to  recuperate  by  growing  shade 
tobacco  another  year.  The  results  were,  perhaps,  even  more  unfa- 
vorable than  the  previous  year,  the  industry  being  counted  a  failure 
and  the  cause  of  heavy  financial  losses. 

In  the  year  1903  the  attention  of  the  Bureau  of  Plant  Industry 
was  called  to  the  failure  of  shade  tobacco  in  Connecticut,  and  as  the 
Department  of  Agriculture  had  had  much  to  do  in  promoting  the 
industry  it  was  thought  necessary  to  do  everything  possible  to  deter- 
mine the  cause  of  the  failure  and  apply  the  remedy. 
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Knowing  the  nature  of  plants  and  that  when  seed  is  transported 
from  a  warm  climate  to  a  colder  one  the  progeny  is  almost  sure  to 
break  up  into  many  varieties,  some  desirable  and  some  undesirable, 
a  breaking  up  in  type  was  anticipated.  This  was  foimd  to  be  the 
case  when  a  plant  breeder  from  the  Bureau  of  Plant  Industry  begtui 
to  make  a  study  of  the  types  of  tobacco  for  imiformity.  In  one  field 
of  46  acres,  29  distinctly  different  varieties  were  found  and  isolated." 
Experiments  with  these  varieties  were  conducted  during  the  seasons 
of  1904  and  1905  to  prove  their  merit  and  prepotency.  Every 
variety  came  true  to  typ>e,  and  of  the  29  only  2  were  found  to  possess 
any  merit.  This  su^ested  a  solution  to  the  problem,  which  has 
been  worked  out  during  the  last  four  years  and  has  been  the  means 
of  establishing  upon' a  sound  and  profitable  basis  the  shade-tobacco 
industry  of  Connecticut,  as  will  be  shown  in  this  publication  by  the 
records  of  demonstration  tests  on  a  commercial  basis. 

CtrXTUKE. 

BRECTINQ    THE   TENT. 

Too  much  stress  can  not  be  laid  upon  making  the  tent  frame  strong 
in  every  way,  so  that  there  will  be  as  little  "give"  to  it  as  possible. 
The  outside  posts  should  be  well  guyed,  so  that  the  wires  will  remain 
taut  when  stretched.  Much  trouble  is  often  caused  by  the  main 
wires,  to  which  the  cloth  is  sewed,  becoming  so  loose  that  the  pull  of 
the  cloth  in  the  wind  can  move  them  up  and  down.  This  gives  the 
cloth  a  chance  to^jerk  and  break  the  cord  which  holds  it  to  the  wire, 
causing  a  rip,  which  is  difUcult  to  repair. 

The  most  economical  distance  to  set  the  posts  is  24  feet  apart  each 
way.  To  set  them  farther  apart  is  not  safe,  because  the  strain  upon 
the  cloth  in  a  high  wind  involves  the  danger  of  loosening  the  covering 
at  a  critical  time. 

In  preparing  to  erect  a  tent  the  first  essential  is  to  lay  off  the  land 
and  place  a  small  stake  where  each  post  is  to  be  located.  To  do  this 
start  at  one  comer  and  lay  off  a  square  and  set  a  side  and  end  row 
of  stakes  across  the  field  at  right  angles  to  each  other,  sighting  them 
in  line  and  measuring  the  distance  to  put  them  apart  in  the  row. 
When  this  is  done  the  rest  of  the  field  can  be  best  laid  out  by  the  use 
of  a  triangle  the  sides  of  which  are  the  desired  length.  Put  one 
1^  of  the  triangle  against  the  end  row  of  stakes  and  the  other  leg 
against  the  side  row  and  place  the  new  stake  in  the  comer  of  the 
triangle.     Repeat  this  until  all  of  the  places  for  posts  are  marked. 

<iS«e  Bulletin  No.  91  of  the  Bureau  of  Plant  Industry,  entitled,  "  Varieties  of 
Tobacco  Distributed  in  190&-6,  with  Cultural  DirectioiM." 
I3S 
6S»1— Bui.  138-08 -l 
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The  dicing  of  the  holes  is  a  simple  operation  and  consists  of 
removing  a  small  portion  of  the  topsoil  with  a  shovel  and  then  deep- 
ening the  hole  to  the  desired  depth,  which  should  not  be  less  than  3 
feet,  by  the  use  of  a  common  post-hole  d^;er.  The  posts  should 
be  cut  at  least  Hi  feet  long  and  set  3  feet  in  the  ground,  this  making 
the  tent  8i  feet  high.  In  lining  up  the  posts  the  tops  should  be 
sighted  and  leveled  by  lowering  or  raising  a  post  where  necessary, 
and  the  rows  should  be  kept  straight. 

To  guy  an  outside  post,  a  timber  not  less  than  4  feet  long  and  6 
inches  in  diameter,  to  which  is  attached  a  Xo.  9  wire,  should  be  sunk 
in  the  soil  to  a  depth  of  3  feet  not  less  than  6  feet  from  the  base  of 
the  post,  and  the  other  end  of  the  wire  made  fast  to  the  top  of  the 
post. 

This  done,  the  next  thing  is  to  stretch  the  wire.  First,  run  the 
main  No.  6  wires  to  which  the  cloth  is  to  be  sewed.  Make  one  end 
fast  to  the  top  of  an  outside  end  post  and  stretch  the  wire  taut  by 
the  use  of  a  block  and  pulleys  or  some  other  powerful  means  of  pur- 
chase and  fasten  it  to  the  top  of  the  post  at  the  other  end  of  the 
field.  This  wire  should  be  fastened  firmly  to  the  top  of  each  post  in 
the  row. 

After  all  the  main,  or  No.  6,  wires  have  been  put  on  and  fastened, 
cross  wires  should  be  run  on  top  of  these.  At  the  top  of  the  cross 
rows  of  posts  use  No.  9  wire,  and  at  intervals  of  4  feet  between  the 
posts  stretch  a  No.  12  wire,  fastening  it  to  the  outside  wire  on  the 
sides.  At  the  crossing  of  two  wires,  they  should  be  fastened  by 
twisting  about  them  a  short  piece  of  small  wire.  No.  16  wire  is  a 
c<invenient  size  for  this  purpose.  At  the  bottom  of  the  outside 
posts  run  a  No.  9  wire  for  the  purpose  of  fastening  the  bottom  of 
the  side-wall  cloth.  The  frame  is  now  complete  and  ready  for  the 
cloth.     (See  PI.  I,  fig.  1.) 

The  cloth  used  for  t«'nts  comes  from  the  mills  sewed  into  strips  24 
feet  wide  and  usuall}-  about  60  yards  long.  This  cloth  is  run  on 
the  wires  by  threading  it  under  one  cross  wire  and  over  the  next  one, 
and  where  the  ends  of  the  strips  meet  they  are  sewed  together.  The 
edge  of  the  cloth  is  now  wound  around  the  wire  carefully  and  made 
fast  by  sewing  with  strong  twine.  This  operation  is  repeated  until 
the  field  is  covered  and  the  tent  complete.     (See  PI.  I,  fig.  2.) 

PRODUCING   THE    SBEDLINQB. 

Nearly  every  tobacco  grower  has  his  own  methods  of  producing 
seedlings.  In  the  essential  points  they  varj'  but  little  from  those  of 
his  neighbors,  but  the  details  vary  considerably.  It  is  well  to  men- 
titm  liero  that  if  a  grower  is  successful  in  producing  plants  by  the 
method  he  now  uses  he  had  better  make  no  chaDge.     The  methods 
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recorded  here  are  the  results  of  several  years  of  study  among  the 
tobacco  growers  of  the  Connecticut  Valley,  as  well  as  of  the  writer's 
own  practical  experience. 

As  tobacco  plants  have  to  be  grown  in  the  early  spring  when  the 
weather  is  cold  and  many  raw  north  and  west  winds  prevail,  a  ait* 
should  be  selected  on  a  southern  slope  or  the  winds  cut  off  by  a 
hedge  or  a  high,  tight  board  fence.  The  next  operation  is  to  prepare 
the  beds.  This  should  be  partly  done  in  the  fall  by  putting  on 
organic  fertilizer,  such  as  stable  manure  and  cotton-seed  meal,  and 
thoroughly  spading  it  in.  In  the  spring,  as  soon  &3  the  frost  is  out 
of  the  soil  (and  this  can  be  hastened  by  putting  a  glass  covering  on 
the  frames),  the  soil  should  be  thoroughly  spaded  up  and  raked  over 
and  a  small  quantity  of  commercial  fertilizer  should  be  applied  and 
raked  in.  The  bed  is  now  raked,  leveled,  and  steam  sterilized,  when 
it  is  ready  for  the  seed. 

A  great  many  growers  sprout  their  seed  I>efore  sowing,  but  in  tlie 
writer's  experience  more  healthy  plants  are  produced  in  less  time 
by  sowing  the  seed  dry.  If  the  seed  has  been  well  cleaned  and 
blown,  about  a  tablespoonful  to  200  square  feet  of  seed  bed  is  suffi- 
cient to  produce  a  good  stand  of  plants. 

In  sowing  the  seed  never  mix  it  with  any  organic  sub-stance,  such 
as  com  meal  or  cotton-seed  meal,  but  use  apple-tree  punk  and  sifted 
coal  ashes  or  land  plaster  in  the  following  proportions:  To  five  cups 
of  punk  add  two  of  ashes  and  one  tablespoonful  of  seed.  Mix 
thoroughly  and  sow.  After  sowing,  rake  in  lightly  with  an  iron  rake 
and  press  the  soil  firmly  down  with  a  plank.  Now  wet  the  bed 
thoroughly  by  sprinkling  water  on  it  and  put  on  the  coverinj:,  which 
may  consist  of  either  glasa  oi'  cloth.  The  covering  should  be  held 
about  6  inches  above  the  soil  by  means  of  a  tight  frame  ma<le  of  inch 
boards  placed  around  the  bed. 

The  seeil  bed  now  nce<ls  much  care,  and  if  the  sun  is  hot  the  c<iver- 
ing  should  be  raised  to  let  in  fresh  air.  Water  should  be  used  freely 
and  the  top  of  the  Moil  kept  damp  until  the  plants  are  about  an  inch 
high,  when  water  should  be  used  more  .sparingly  and  air  more  fre- 
quently given. 

It  takes  from  forty  to  sixty  days  for  the  plants  to  grow  lai^e 
enough  to  be  transplanted  to  the  field.  A  plant  should  not  be  pulled 
for  transplanting  until  it  is  at  least  4  inches  long  at  the  stem  and  the 
stalk  is  almost  as  large  in  circumference  as  a  common  lea<l  pencil. 
Some  plants  in  a  bed  will  always  grow  faster  than  others,  and  the 
large  ones  should  always  be  taken  out  first — veiy  carefully,  so  as 
not  t<t  injure  the  smaller  ones,  winch  grow  to  make  the  next  pulling. 

To  pull  the  plants,  first  wet  the  bed  thoroughly,  so  that  the  plant 
roots  will  pull  up  easily,  and  then  pull  the  plants  by  taking  hold  of  the 
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leaves,  not  the  stem.  In  this  way  there  is  no  danger  of  injuring  the 
bud.  The  plants  when  pulled  should  be  placed  in  shallow  boxes, 
standing,  roots  down.  In  this  way  they  can  easily  be  carted  to  the 
field  ready  for  transplanting. 

TRANSPLANTING  THE   SEEDLINGS. 

The  transplanting  of  the  plants  is  a  hard  ordeal  for  them,  even  at 
best.  However,  if  care  is  taken  to  prepare  the  land  thoroughly  and 
the  plants  are  set  well  in  water  and  the  weather  is  favorable,  there 
will  be  a  very  small  percentage  of  loss  from  dying.  The  cutworms 
and  wireworms  will  of  course  destroy  a  few,  in  some  seasons  more 
than  in  others. 

For  the  wireworms  there  is  no  remedy  except  to  kill  the  worm  when 
found  either  in  the  plant  or  about  its  roots.  For  protection  against 
the  cutworm,  poison  can  be  employed  on  and  near  the  plants. 
Paris  green  and  wheat  middlings  should  be  thoroughly  mixed  at  the 
rate  of  a  pound  of  Paris  green  to  140  pounds  of  middlings.  If  the 
mixture  is  stronger  than  this  there  is  danger  of  burning  the  plants, 
and  in  the  proportion  mentioned  there  is  enough  of  the  poison  to  kill 
the  worms.  By  the  use  of  a  tin  can  punched  full  of  holes  and  fas- 
tened to  a  stick  about  2  feet  long,  this  mixture  can  be  dusted  over 
and  near  the  plants.  A  jerk  on  the  stick,  shaking  the  can  up  and 
down,  will  force  enough  of  the  poison  through  the  holes  for  one 
plant. 

The  plants,  with  the  exception  of  the  post  rows,  are  set  out  with 
a  machine  called  a  transplanter.  (See  PI.  II,  fig- 1-)  This  machine  is 
drawn  by  a  team  which  is  trained  to  walk  very  slowly.  The  machine 
consists  of  a  barrel  to  carry  the  water  set  on  a  truck,  with  a  single 
wheel  ahead,  which  acts  as  a  roller.  Behind  the  truck  comes  a  plow, 
which  opens  a  furrow,  in  which  the  plants  are  set.  Following  come 
the  wings,  which  draw  the  soil  over  the  roots  of  the  plants  and  set 
them.  The  barrel  of  water  is  so  connected  by  a  rubber  tube  and 
gearing  that  it  lets  out  about  a  cupful  of  water  on  the  roots  of  each 
plant  as  it  is  set.  This  puts  the  water  just  where  it  is  needed  by  the 
plants,  and  they  thrive  much  better  than  when  set  by  hand.  A 
machine,  three  men,  and  a  team  can  set  from  .3  to  4  acres  of  tobacco 
in  a  day. 

The  land  should  be  thoroughly  prepared  for  the  plants  by  plowing, 
then  by  sowing  the  fertilizer,  and  afterwards  by  harrowing  and 
smoothing.  The  smoothing  can  be  done  with  either  a  smoothing 
harrow,  a  plank,  or  a  brush,  but  should  never  be  done  with  a  land 
roller,  as  this  leaves  the  land  packed  down  too  hard. 

The  fertilizershould  contain  the  following  quantities  of  plant  food  to 
the  acre;  Nitrogen,  140  pounds;  phosphoric  acid,  100  pounds;  potash, 
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Fio.  1— Transplanter  at  Work  in  a  Tobacco  Field, 


Fk). 2— Horse  Hoe  at  Work  in  a  Tobacco  Field. 
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Fia  1— Field  of  Tobacco,  Showing  the  First  and  Second  Pbimings  Removed, 


Fig.  2,— Field  of  Tobacco.  Showing  the  Arrangement  of  Leaves  after  Priming. 
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120  pounds.  Od  most  soils  about  300  pounds  of  lime  in  addition  is 
beneficial.  The  heavier  the  texture  of  the  soil  the  smaller  is  the 
quantity  of  potash  needed. 

The  plants  should  he  set  in  rows  3  feet  apart  and  from  12  to  14 
inches  In  the  row.  To  set  them  farther  apart  than  this,  especially  in 
the  row,  makes  the  tobacco  grow  so  large  and  heavy  that  its  quaUty 
is  injured,  although  the  quantity  may  be  slightly  increased. 

Three  or  four  days  after  the  plants  have  been  set  out,  the  field 
should  be  looked  over  carefully  and  fresh  plants  set  in  where  any  have 
died  or  are  missing.  A  perfect  stand  of  plants  is  an  essential  require- 
ment for  a  bountiful  crop  of  tobacco  of  good  quality. 

CtriTIVATINO  THE   SOIL. 

Not  more  than  one  week  after  the  plants  have  been  set  outT  the  soil 
between  the  rows  should  be  cultivated  with  a  horse  cultivator  and 
the  soil  around  the  plants  loosened  up  with  a  hand  hoe.  If  this  hand 
hoeing  is  thoroughly  done  the  operation  will  not  necessarily  have  to 
be  repeated,  and  further  cultivation  by  the  use  of  the  horse  hoe  (see 
PI.  II,  fig.  2)  will  be  sufficient  for  the  crop. 

The  land  should  be  stirred  as  often  as  once  a  week,  provided  the 
weather  conditions  do  not  prevent  it.  The  cultivation  should  be  con- 
tinued up  to  topping  time,  and  afterwards  if  the  tobacco  has  not 
gained  sufficient  size  to  make  it  impossible. to  go  between  the  rows 
with  a  team  without  injuring  the  leaves. 

TOPPING    AND    SUCKERING   THE    PLANTS. 

As  the  bud  appears  and  just  before  the  flowers  open,  it  should  be 
taken  off.  As  some  of  the  buds  will  appear  before  others  it  will  per- 
haps be  necessary  to  go  over  the  field  several  times  before  all  of  the 
plants  are  topped.  After  topping,  the  field  may  rest  until  after  the 
first  priming  is  made  and  then  the  four  top  suckers  should  be  broken 
off.  This  gives  to  the  second  priming  a  body  which  greatly  improves 
it.  This  is  all  of  the  suckering  that  should  be  done,  for  the  taking  off 
of  more  suckers  or  the  lower  topping  of  the  plants  makes  the  tobacco 
too  heavy  and  coarse  for  the  purpose  for  which  it  is  intended. 

HARVESTING  THE   CROP. 

The  time  to  harvest  shade  tobacco  is  when  the  leaves  are  fully 
developed.  There  is  a  slight  change  in  color  as  the  tobacco  reaches 
maturity,  but  it  is  not  safe  to  allow  the  leaves  to  remain  on  the  stalk 
until  this  change  of  color  is  noticeable  to  the  inexperienced  observer, 
for  then  they  are  likely  to  be  too  ripe.  The  best  method  to  follow, 
and  the  one  which  will  err  in  the  right  direction,  is  to  make  the  first 
priming  about  ten  days  after  topping  and  the  second  about  ten  days 
later.     (See  PI.  Ill,  fig,  1,  showing  a  field  with  the  second  priming 
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removed.)  The  tliird  priming  may  be  taken  off  about  a  week  after 
the  second,  and  the  fourth,  or  top-leaf  priming,  can  follow  as  soon  after 
the  third  as  time  will  permit.  The  tobacco  of  this  top  priming  is  not 
very  valuable  and  should  it  not  be  harvested  for  two  or  three  weeks 
after  the  third  priming  there  will  not  be  any  great  loss  unless  there  is 
a  freeze. 

By  priming  is  meant  picking  the  leaves  from  the  stalk  in  the  field. 
The  first  priming  consists  of  taking  off  three  or  four  of  the  bottom 
leaves;  the  second,  from  four  to  six  leaves;  the  third,  all  but  two 
leaves  on  top  of  the  plant,  and  the  fourth,  the  remaining  leaves. 

The  leaves,  when  taken  off,  are  laid  in  piles  along  the  row.  (See  PI. 
Ill,  fig.  2.)  A  primer  picks  the  leaves  from  two  rows  and  puts  his 
primed.Ieaves  on  the  row  to  liis  right.  Another  man  priming  the 
two  rows  to  the  right  of  the  first  primer  puts  his  primed  leaves  on 
the  row  to  his  left.  In  this  way,  two  adjoining  rows  contain  all  of 
the  primed  leaves  from  four  rows  of  tobacco.  A  man  takes  a  basket 
(see  PI.  Ill,  fig.  2)  and  going  between  these  two  rows  picks  up  the 
primed  leaves  and  carries  them  to  a  w^on  with  a  special  rack  on 
which  they  are  drawn  to  the  shed  or  curing  bam.  Great  care  should 
be  taken  not  to  jam  or  press  down  the  leaves  in  the  basket  so  as  to 
bruise  them. 

In  the  barn  are  laths  with  string  attached  on  which  the  leaves  are 
sewn  with  a  needle.  (See  PI.  IV,  fig.  1.)  This  string  is  fastened  to 
the  laths  by  means  of  a  saw-cut  about  one-half  inch  deep  in  each 
end.  The  string  is  run  through  the  cut,  wound  once  about  the  lath, 
and  returned  through  the  cut.  This  holds  the  string  firm.  From 
32  to  40  leaves,  according  to  their  size,  are  put  on  each  string,  face 
to  face  and  back  to  back,  and  the  string  is  fastened  to  the  other  end 
of  the  lath.  These  leaves  when  hung  as  described  are  called  a  ' '  lath  " 
of  tobacco,  and  these  laths  are  now  hung  on  tier  poles  in  the  bam  to 
cure, 

cmtlNa. 

The  curing  is  an  important  process,  for  much  can  be  done  to  add 
to  the  quality  of  the  tobacco  at  this  time  and  if  the  weather  is  damp 
anil  rainy  much  needs  to  be  done  to  prevent  the  tobacco  from  being 
ruined.  Tobacco  requires  from  twenty  to  thirty  days  to  cure  and 
during  this  period  it  needs  constant  care. 

If  the  bama  are  properly  built  the  curing  is  done  with  a  certain 
degree  of  accuracy.  A  model  barn  for  this  purpose  should  not  be 
larger  than  100  by  40  feet  and  20  feet  to  the  eaves.  (See  PI.  V,  figs. 
1  and  2.)  The  walls  of  the  bam  should  be  ma<le  of  ship  lap  siding, 
so  that  they  can  be  tightly  closed.  A  horizontal  ventilator,  6  inches 
wide,  should  be  placed  every  30  inches  on  the  sides  of  the  bam  and 
hung  on  hinges  so  that  it  can  be  easily  opened  and  shut.  By  this 
arrangement,  when  the  ventilators  are  open  there  is  a  circulation  of 
air  through  the  bam  between  the  layers  of  tobacco. 


-Interior  of  a  Curing  Shed,  Showing  the  Method  of  Stringing  Tobacco. 


Fks.  2.— Steam  Sterilizer  of  the  Soil  at  Work. 
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Fig.  1. -Tobacco  Barn  with  Ventilators  Closed. 


Ro,  2.— Tobacco  Babn  wjth  VENTiLATona  Open. 
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STBIPPING  AND  BUNDLING   THE  LEAVES.  15 

When  the  bam  is  fiJIed  with  fresh  tobacco  it  should  be  cliispd 
tight,  and  if  the  weather  is  cool  or  damp  small  charcoal  fires  should 
be  built  in  the  bam  to  warm  up  the  tobacco  and  wilt  it  down.  When 
the  tobacco  has  wilted  and  started  to  yellow,  the  doors  and  yentila- 
tora  should  be  opened  to  allow  the  circulation  of  air  to  cany  off  the 
moisture.  If  the  curing  season  is  b.  normal  one  the  doors  and  ventila- 
tors should  be  opened  every  morning  and  closed  at  night,  but  if  the 
season  is  dry  the  reverse  of  this  action  is  required,  especially  when 
the  process  of  curing  the  tobacco  is  nearly  completed.  If  the  season 
is  a  very  damp  and  rainy  one  small  charcoal  fires,  plare<i  close  together, 
should  be  lighted  in  the  bam  to  dry  out  the  tobacco  and  prevent  it 
from  pole  sweating. 

After  the  tobacco  is  cured  the  bam  should  be  left  closed  until  there 
comesa  damp,  foggy  time  or  arain,  when  all  of  the  doors  and  ventilators 
should  be  opened,  to  allow  the  tobacco  to  come  "in  case,"  so  that  it 
can  be  taken  down.  The  tobacco  is  in  proper  case  for  taking  down 
when  it  does  not  rattle  when  handled  and  when  at  the  same  time  if 
a  number  of  leaves  are  squeezed  tightly  in  the  hand  they  will  spring 
partly  open  again  upon  releasing  the  pressure. 

TAKING   DOWN    THE    LATHS. 

When  the  tobacco  is  in  case  it  is  in  proper  condition  for  taking 
down.  The  floor  of  the  bam  should  be  cleared  and  some  old  blankets 
laid  down.  On  these  the  tobacco  is  piled  without  removal  from  the 
laths,  several  laths  being  taken  at  a  time  and  the  first  layer  laid  so 
that  the  laths  will  be  next  to  the  cloth  and  the  tobacco  sticking  up. 
The  next  layer  is  piled  so  that  the  tobacco  is  next  to  the  tobacco  of 
the  other  layer  and  the  laths  are  on  top.  This  process  is  repeated  until 
the  pile  is  several  layers  high.  When  the  pile  is  complete  it  should 
be  covered  well  with  either  blankets  or  cornstalks,  and  it  can  be  left 
with  safety  for  several  days  before  it  is  stripped  if  the  weather  is  not 
too  warm.  If  the  weather  is  warm,  there  ia  danger  of  the  tobacco 
heating  and  spoiling  if  left  more  than  four  or  five  days  in  the  pile. 

STRIPPING    AND    BUNDLING   THE    LEAVES. 

The  two  processes  of  stripping  and  bundling  go  together.  A  lath 
of  tobacco  is  taken  up  and  the  leaves  shoved  together  at  the  middle 
of  the  string.  The  string  is  now  severed  close  to  each  end  of  the 
lath,  wound  around  the  leaves  at  the  butt  ends,  and  drawn  through 
the  "hand"  of  leaves  so  as  to  fasten  it.  These  "hands"  of  tobacco, 
as  they  are  called,  are  packed  in  a  false  box  lined  with  paper,  butts 
out,  and  the  tips  of  the  leaves  overlapping  in  the  center.  About  30 
pounds  are  packed  in  each  box  in  this  way  and  then  pressed  down. 
Paper  is  wrapped  about  the  tobacco  and  tied  vrith  strings  which 
were  placed  at  intervals  along  the  box  before  the  paper  was  put  into 
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it.  One  side  of  the  box  is  swung  on  hinges,  so  that  it  can  be  let 
down  to  allow  the  removal  of  the  tobacco.  The  tobacco  thus  packed 
is  called  a  "  bundle"  and  is  ready  for  market  or  for  the  packing  house. 
When  tobacco  is  to  be  packed  by  the  grower  it  is  not  necessary  to 
bundle  it,  but  it  may  be  packed  at  once  into  boxes  and  taken  to  the 
warehouse. 

The  tobacco  when  packed  in  bundles  may  be  kept  for  several  weeks 

or  months  without  much  injury  if  the  bundles  are  piled  one  layer 

high  and  put  in  a  cool,  moist  place.     The  sooner  the  tobacco  is  put 

into  the  ferment  after  it  is  taken  down,  however,  the  better. 

PACKINO. 

The  term  "packing"  in  handUng  tobacco  means  the  preparing  of 
the  raw  product  for  the  use  of  the  manufacturers. 

The  first  step  in  the  packing  of  shade  tobacco  is  to  ferment  it. 
This  is  done  by  taking  the  tobacco  from  the  bundle,  shaking  it  out 
thoroughly,  and  laying  it  down  in  layers  in  a  lai^  pile,  called  a 
"bulk,"  being  careful  to  keep  the  leaves  straight.  To  build  a  bulk 
of  tobacco  requires  some  skill  and  experience.  If  the  bulk  is  not 
made  properly  it  is  liable  to  settle  sidewise  and  fall  over. 

The  bulk  is  built  on  a  platform  made  of  1-inch  boards  and  raised 
about  4  inches  from  the  floor)  so  as  to  admit  a  free  circulation  of  air. 
This  platform  is  made  for  convenience  12  feet  long  by  5i  feet  wide. 
In  starting  to  build  a  bulk  s  row  of  hands  of  tobacco  is  first  laid 
around  the  outside  edge  of  the  platform,  being  careful  to  keep  the 
butts  of  the  hands  close  together  and  the  leaves  straight.  TTiis  is 
called  the  outside  tier.  The  next  tier  of  this  layer  is  laid  so  as  to 
shingle  over  the  first,  lapping  well  over  the  tips  of  the  leaves  of  the 
first  tier.  This  is  repeated  until  the  bottom  of  the  platform  is  cov- 
ered. Then  another  layer  is  laid  on  top  of  this  one,  and  so  on  until 
the  bulk  is  from  4  to  6  feet  high. 

When  about  half  of  the  tobacco  intended  for  the  bulk  has  been 
laid  down,  a  tube  4  feet  long  should  he  placed  so  that  one  end  comes 
to  the  outside  and  the  other  extends  to  the  center  of  the  bulk.  This 
is  for  the  purpose  of  placing  a  thermometer  in  the  bulk  to  keep  a 
record  of  its  temperature. 

The  temperature  of  the  bulk  is  an  index  of  how  the  tobacco  is  fer- 
menting. The  nature  of  the  tobacco,  its  condition,  the  temperature 
of  the  room  in  which  it  is  bulked,  and  the  time  of  the  year  all  have 
their  influence  on  the  d^ee  of  rapidity  with  which  the  tobacco  will 
heat. 

If  the  tobacco  is  in  high  case  and  is  bulked  early  in  the  fall  in  & 
warm  room,  it  will  heat  up  very  rapidly,  and  the  bulk  will  have  to  be 
taken  down,  the  bands  of  tobacco  well  shaken  out,  and  the  bulk 
rebuilt,  the  tobacco  which  has  been  on  the  outside  being  put  on  the 
inside  and  that  which  has  been  on  the  inside  of  the  bulk  on  tjhe  outside. 
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On  the  other  hand,  if  the  tohacco  is  in  low  case,  is  not  bulked  until 
late  in  the  winter,  and  is  put  down  in  &  moderately  cool  room  the 
tobacco  may  lay  in  the  bulk  for  ten  daj^  before  it  b^ins  to  heat.- 

It  is  evident  from  these  facts  that  the  only  guide  in  fermenting 
tobacco  is  the  thermometer.  The  record  of  the  thermometer,  coupled 
with  experience,  can  do  much  to  improve  shade  tobacco  during  the 
fermenting  process. 

From  long-continued  experience  in  fermenting  many  different 
kinds  of  tobacco,  the  writer  has  come  to  the  conclusion  that  the  best 
results  can  be  obtained  by  placing  the  tobacco  in  bulks  of  about 
5,000  pounds,  and  when  the  thermometer  registers  114°  F.  tearing 
down  the  bulk,  shaking  out  the  tobacco,  and  rebulking.  After  the 
bulk  has  been  rebuilt,  the  temperature  should  be  allowed  to  come  up 
again  to  1 12°  F.,  or  higher  if  it  will,  and  after  this  the  tobacco  is  ready 
for  grading. 

The  fermentation  room  should  be  kept  during  the  process  of  fer- 
mentation as  nearly  as  possible  at  a  temperature  of  80°  F,,  with  about 
76  per  cent  relative  humidity.  The  temperature  should  be  as  uniform 
as  possible,  because  any  great  change  will  cause  the  moisture  in  the 
room  to  settle  on  the  butts  of  the  tobacco  and  produce  mold,  which 
is  Ukely  to  damage  the  tobacco.  The  room  should  be  well  ventilated 
by  an  air  shaft  running  from  near  the  floor  of  the  room  to  above  the 
roof  of  the  building. 

asADiNa. 

As  shade-grown  tobacco  has  to  be  graded  principally  according  to 
color,  a  well-lighted  room  is  required,  and  to  avoid  deep  shadows  and 
a  varying  light  the  windows  should  be  on  the  north  side  of  the  room. 
A  low  ceiling  is  desirable  so  as  to  keep  the  moisture  as  low  in  the 
room  as  possible.  The  room  should  be  kept  so  moist  that  the  tobacco 
will  not  dry  up  while  it  is  being  handled. 

When  the  tobacco  is  first  taken  from  the  bulk,  the  hands  are  untied 
and  the  leaves  shaken  out.  It  is  then  "sized"  so  that  all  of  the  leaves 
of  the  same  length  come  together.  This  is  done  by  a  person  taking 
the  leaves  an<l  putting  them  into  a  box  fixed  up  with  partitions  so 
that  there  is  a  space  for  all  leaves  from  12  to  14  inches  long,  14  to  16 
inches  long,  and  so  on. 

After  the  tobacco  has  been  sorted  according  to  size  it  is  taken  to 
tables,  where  the  leaves  are  opened  and  graded,  all  sound  leaves  of 
even  color  and  good  texture  being  classed  as  wrappers  and  the  rest 
seconds  or  binders.  The  wrappers  are  further  divided  into  light, 
medium,  dark,  and  off  or  mixed,  according  to  their  color.  The 
seconds  are  simply  divided  according  to  color  into  light  and  dark. 

After  the-tobacco  has  been  graded  it  is  tied  with  raffia  into  hands 
of  one-fourth  pound  each.  These  hands  are  now  packed  into  bales  of 
about  150  pounds.     The  common  size  for  a  bale  of  shade  tobacco  ia 
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31  by  31  inches  antl  10  inches  thick.  The  tobacco  is  baled  by  packing 
the  hands  into  a  false  box.  A  piece  of  matting  is  placed  on  the  bot- 
tom of  the  box  and  another  on  the  top  of  the  tobacco  when  the  box 
is  filled.  The  top  is  now  forced  down  by  means  of  a  press  and 
held  there  until  the  edges  of  the  two  pieces  of  matting  are  sewn 
together,  when  the  bale  is  made.  The  bale  is  now  given  a  number, 
the  weight  and  grade  are  marked  on  it,  and  it  is  stored  away  until 
sold.  Before  it  can  be  shipped  it  must  be  covered  with  burlap  and 
crated. 

XTiNa. 


Tobacco  is  sold  by  means  of  samples,  four  hands  being  considered 
a  sample  of  shade  tobacco.  A  manufacturer  or  jobber  when  wishing 
to  purchase  shade-grown  tobacco  looks  over  a  number  of  samples  and 
picks  out  those  which  suit  his  trade.  If  the  price  is  satisfactory,  a 
sale  is  made  and  the  tobacco  is  shipped. 

BUIOUBT  07  KBTHODB  OF  PRODUCINa  SHADE  TOBACCO. 

The  best  methods  of  producing  shade-grown  tobacco  may  be  sum- 
marized as  follows: 

(1)  Protect  the  seed  bed  from  north  and  west  winds. 

(2)  Get  a  good  strain  of  seed. 

(3)  Sterihze  the  seed  beds. 

(4)  Do  not  sow  the  seed  too  thickly. 

(5)  Give  the  plants  plenty  of  water. 

(6)  Plants  will  be  produced  under  glass  earlier  than  under  cloth, 
but  the  beds  will  require  more  attention. 

(7)  Do  not  allow  the  plants  to  get  too  large  before  transplanting. 

(8)  Wet  the  beds  thoroughly  before  pulling  the  plants  for  trans- 
planting. 

(9)  Prepare  the  land  well  before  transplanting. 

(10)  Set  the  plants  as  close  as  14  inches  in  the  row. 

(11)  Cultivate  frequently  and  thoroughly. 

(12)  Take  out  the  bud  just  before  the  flower  opens. 

(13)  Sucker  once,  taking  off  four  top  suckers. 

(14)  Do  not  let  the  tobacco  get  too  ripe  before  harvesting. 

(15)  Make  four  primings  of  the  crop  and  keep  each  priming  sepa- 
rate. 

(16)  Prevent  pole-bum  by  firing,  if  necessary. 

(17)  Do  not  take  the  tobacco  down  until  all  fat  stems  are  cured. 

(18)  Have  the  proper  amount  of  moisture  in  the  tobacco  when  it  is 
taken  down. 

(19)  After  it  is  taken  down  do  not  leave  the  tobacco  lying  in 
bundles  too  long. 

(20)  Do  not  allow  the  temperature  to  go  above  115°  F.  during 
fermentation.  ^ 
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(21)  Do  not  ferment  too  long,  ao  as  to  dry  out  the  tobacco. 

(22)  Sort  and  pack  the  tobacco  without  using  water  to  moisten  it. 

(23)  When  packed,  age  the  tobacco  in  bates  in  a  warm,  moist  room 
for  six  weeks. 

(24)  Figure  the  cost  of  production  and  sett  at  a  profit. 

COIOIEKCIAI.  VALUE  OF  SEED  SELECTION. 

To  show  the  commercial  value  of  seed  selection  in  the  production 
of  tobacco,  the  resulta  of  three  years'  tests  are  given  below.  These 
results  were  obtained  from  a  row  test  and  are  computed  to  an  acre 
basis  for  convenience  io  making  comparisons. 

In  1905  and  1906  a  few  selections  of  the  best  varieties  were  grown, 
but  in  1907  a  greater  number  of  varieties  and  selections  were  grown, 
many  of  which  were  taken  from  1904  seed.  This  was  done  in  order 
to  secure  further  comparisons  for  commercial  purposes. 

In  1907  a  commercial  test  was  also  made  to  determine  the  advisa- 
bihty  of  advocating  the  growing  of  shade  tobacco  by  Connecticut 
farmers. 

Selections  having  initial  numbers  from  1  to  10,  inclusive,  arc 
Sumatra  types,  wliile  those  from  1 1  up  are  Cuban  types  of  tobacco. 


Table  I. 

—  Comparimn  o/  leUrliom  of  rariel 

*s  nf  lobarco  Ualed  in 

190.5,  m)6,  and  1907 

r^ucfdloan 

iKrtbMU. 

! 

a-^lectlon  number. 

Orade. 

T.„,„. 

Y«i. 

LiKht 

Ue- 

S^}L 

Sec- 

on 

Raw      l>acl[ed 

Shrink- 

wrap- 
pera. 

""!?" 

wrap- 

onds. 

color. 

velKht 

-" 

"LbM. 

"  j_^. 

j_j, 

Uu. 

"uT" 

Lbi 

LbM. 

LtH. 

20B 

idl 

1,081 

1.028 

SS 

111 

323 

Jes 

1.433 

1,3KI 

3-lS-l 

1,337 

14 

13-  a-  3 

£3& 

L210 

i.m 

20-IS-  1 

148 

191 

m 

882 

64 

isoe 

S-15-1 

Sii 

320 

66 

40B 

404 

321 

'-'.'."" 

l[480 

13-2-3 

333 

240 

3»7 

lKH-16-  1 

282 

«» 

232 

l!53S 

l!418 

120 

3-16-8 

278 

1,817 

i;737 

igo7 

217 

331 

337 

■"270 

11-31-  5-  3 

.MB 

100 

298 

149 

i.ZM 

12- 3- 7- 3 

IS8 

195 

315 

1,'20S 

13-2-3-1 

m 

387 

1.401 

13-  3-  7-  3 

1,320 

t'.xo 

13-  6-  2-  * 

293 

330 
330 

W6 

«8 

1M 

ilceo 

40 

it  a-io 

In 

S8 

IS 

1,185 

t',m 

45 

14~B-S-B 

150 

150 

JO- 3- 2-1 

10-10-  I-  2 

307  '■         100 

'906 

15 

24-7-  1 

189 

221          170 

23 

io»-  8-  a-  2 

288 

288 

00 

1-lS-l 

3^ 

327 

Z-12-S-  1 

81S 

132 

2-16-  *-  1 

«5 

221 

232 

i!wo 

W 

3-12-3 

314 

1,540 

3-15-  1 

138 

S39 

G04 

1.460 

3-lfl-  S-  6-  1-  2 

200 

1.480 

85 

3-1S-3-  1 

102 

1,420 

97 

3-20-8-4-  1 

548 

i,'»e 

1.490 

3-30-  8-4-3 

247 

88 

297 

583 

1,480 

3-20-  8-  6-lS 

238 

243 

1,622 

1.480 

142 

20  The  production  op  tobacco  uhdeb  shade. 

The  grading  shown  in  Table  I  was  not  as  thorough  during  1905  and 
1906  as  it  was  in  1907.  Many  of  the  leaves  of  the  1905  and  1906  crops 
which  were  "off"  or  streaked  in  color  were  put  into  the  light  and 
medium  grades.  This  was  a  mistake,  because  the  mixture  of  these 
off-colored  leaves  with  the  others  was  seriously  objected  to  by  the 
cigar  manufacturers,  and  in  this  way  the  commercial  value  of  the 
tobacco  was  reduced.  The  results  of  the  experience  of  these  two 
years  caused  the  writer  to  make  a  grade  of  "oflf  color,"  which  was  used 
in  the  1907  experiment. 

In  these  tests  it  was  not  always  true  that  the  selection  yielding  the 
greatest  number  of  pounds  to  the  acre  or  grading  the  highest  number 
of  pounds  of  light  wrappers  was  the  most  valuable  for  commercial 
purposes.  In  1905,  for  instance,  the  selection  No.  3—15-1,  which 
yielded  1,341  [>oimds  of  raw  tobacco  per  acre,  from  which  616  pounds 
of  light  wrappers  were  graded,  had  a  fine  appearance  when  moist,  but 
did  not  contain  substance  enough  to  hold  together  when  put  on  a 
cigar.  This  made  it  of  little  value  tor  conmiercial  purposes.  Selec- 
tion No.  13-2-3,  which  gave  a  yield  of  1,210  poimds  and  sorted  out 
only  235  pouncb  of  light  wrappers,  proved  to  be  a  very  valuable 
selection,  because  the  quality  of  the  tobacco  was  such  that  it  could 
be  used  on  a  high-grade  cigar  with  satisfaction.  For  this  reason  this 
selection  was  looked  upon  with  favor  for  commercial  purposes.  It 
was  tested  again  along  with  other  selections  in  1906  and  was  found  to 
have  increased  in  yield  and  grade  without  any  deterioration  in 
quality.  The  showing  this  selection  had  made  for  two  years  caused 
it  to  he  chosen  for  a  conmiercial  test  in  1907. 

In  1907  a  contract  was  entered  into  between  the  Department  of 
Agriculture  and  Mr.  Cyrus  M.  Hubbard,  of  Sunderland,  Mass.,  under 
which  3  acres  of  shade  tobacco  were-to  be  grown  under  the  supervision 
of  and  from  seed  furnished  by  the  Bureau  of  Plant  Industry.  To 
make  Mr.  Hubbard  secure,  a  guaranty  was  ^ven  that  he  would 
receive  at  least  $750  an  acre  from  the  sale  of  his  tobacco.  If  he  did 
not  receive  this  amount  the  Department  would  make  up  the 
difference.  Mr.  Hubbard  was  to  keep  an  account  of  all  expenditures, 
so  that  the  cost  of  production  would  be  accurately  known. 

The  results  of  Mr.  Hubbard's  test  are  as  follows : 

Coit  of  producing  Ihrte  acrtt  of  ihade  tobatco  tn  the  Connettieul  FoIIcy. 

e  per  cent  interest  on  3  acres  of  land  valued  at  $300  an' acre 164. 00 

6  per  cent  interest  and  5  per  cent  depreiTation  on  a  bam  for  curing  tobacco, 

valued  at  «00 66.00 

6  per  cent  interest  and  10  per  cent  depreciation  on  a  tent  frame  valued  at 

»300 48.00 

Repain  to  tent  frame 14.  25 
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Cloth  to  cover  frune 1548.  fla 

Putting  cloth  on  frame 2a  00 

Production  of  geedlings 52. 53 

Fertiliser 185.25 

Applying  fertilizer 4. 80 

Preparation  of  land 26. 05 

Tranaplanting 28. 75 

Reetocking  and  poisonii^ - 6.00 

Cultivation  of  crop 30. 40 

Topping  and  siickering 17. 70 

Repairs  to  tent  during  season 29. 76 

Stroightening  up  tobacco  after  Ktnrm 2.  26 

Remodeling  ehed  in  wbicb  to  hang  primed  tobacco 22.50 

Twine  lor  putting  on  laths  on  which  lo  etring  leaves 5. 45 

Stringing  leaves  on  laths 69.  65 

Priming  and  hanging  in  bam 168.90 

Curing  and  prevention  of  pole-sweat 26.  55 

Taking  down,  stripping,  and  bundling  tobacco 34.  50 

Delivering  tobacco 7. 00 

Removing  cloth  from  frame 14.  25 

Cutting  tobacco  stalks  and  clearing  field 24.50 

Total  cost .■* 1,500.97 

This  tobacco  was  sold  to  a  firm  in  Hartford,  Conn.,  under  the  con- 
dition that  the  Department  of  Agriculture  would  furnish  directions 
for  sorting  and  packing,  the  buyers  in  return  to  give  the  Department 
detailed  infonnation  aa  to  the  cost  of  packing  and  grading  and  to 
advise  the  price  which  was  received  for  the  tobacco.  The  same  firm 
bought  another  small  crop  of  shade  tobacco,  part  of  which  was  Cuban 
and  part  Sumatra,  which  was  packed  with  the  crop  bought  from  Mr. 
Hubbard.  The  report  furnished  to  the  Bureau  of  Plant  Industry  is 
as  follows: 

Report  on  ftrmeniatvm,  grading,  and  telling  o/ thade-groten  lobaeeofrom  the  Comteeticui 
Vailey.  May  1,1908. 


Paid  C.  Hubbard  for 4,  204  pounds  at  $0.  55 $2,312.20 

Paid  Indian  Head  Plantation  Company  for . .  1, 674  pounds  at     .55 865.  70 

Paid  Indian  Head  Plantation  Company  for. .      733  pounds  at     .36 266.65 

fi,511 

Labor  for  sorting  and  baling $742.  90 

Labor  on  bulk 44.  20 

Cost  of  mat«  and  crates 77. 00 

Insurance  for  six  months ;15.00 

Sundry  outlays,  receiving,  el<' 21. 00 

Interest  on  investment  for  six  immrhHat  li  per  i-cni I;15. 63 

Total 4,4Bai8 

13S 
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Avenge  (net  in  bundlen _ 10.  5271 

Total  number  of  pounda  bought 6,511 

Total  number  of  pounds  packed 5,993 

Li)S9  by  shrinkage pouode. .  618 

or  7  iVo  per  cent. 
Cost  of  sorting,  baling,  and  fermenting  in  bulk,  15  cciils  a  pound. 
5,993  pounds  made — 

1,400  pounda  of  light  wrappers,  or  23+  per  cent. 
1,425  pounds  of  medium  wrappers,  or  23-|-  per  cent. 
1,319  pounds  of  dark  wrappers,  or  22+  per  cent. 
891  pounds  of  seconds,  or  14+  per  cent. 
958  pounds  of  tope,  or  16+  per  cent. 
0>st  of  tobacco  in  bales,  74.92  cents  a  pound. 

Grading  of  tobacco,  12, 14,  IS,  18,20,22,  and  24  inches,  2.269  pounds  being  18  inches 
long. 

The  tobacco  was  sold  at  prices  varying  from  38  cents  a  pound  for 
dark  wrappers,  seconds,  and  tops,  to  SI. 75  and  $1.85  a  pound  For  IS- 
inch  light  wrappers. 


Net  proceeds  of  sales,  38  bales $5, 07a  43 

Gross  amount  invested '...    4, 490. 18 

Net  profits 686.  25 

From  Mr.  Hubbard's  record  of  the  cost  of  the  production  of  sliade 
tobacco  to  the  grower  and  isolating  this  crop  from  the  buyers'  acxiount 
of  the  packing  and  selling  of  all  such  tobacco  handled,  the  shrink^e 
of  this  particular  crop  during  fermentation  and  packing  being  5.37 
per  cent,  or  226  pounds,  the  following  table  showing  the  net  profits 
to  grower  and  packer  is  presented: 

Tablk  II. — Cotl  and  profiUoit  the  growing  and  packing  of  a  S-arrc  plolofthade  tobacco 

in  Iht  ConncHiriit  ValU^. 


Hcn       "■" 


(■tmltogmwer (L.509.97 

Hrtee  paid  lo  gmwer i  -IMfia] 

rrofli  mode  iiy  gmwer i  mi.-a\ 

Initial  cost  Id  dealer 1,Mt  -20 

CoMoIpacklnKtodeakr    !  (Oauo  , 

Total  cost  to  cfeBlei i  :2.»i2.Sn 

Do 2.W2.80 

Pike  paid  to  dealer I  3.2Sa.lW 

ProHt  10  dealer I  340.06  1 

Total  profit  made '  1.1*2.29  , 


770.73  I 
77a73  j 


The  profits  made  in  growing  and  handling  tlus  lot  of  shade  tobacx-o 
would  have  been  greater  had  it  not  been  for  the  financial  depression  and 
for  the  fact  that  so  small  a  quantity  can  not  be  handled  and  marketed 
to  the  best  advantage. 
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That  the  tobacco  has  merit  and  will  win  for  itself  a  place  in  the 
market  is  shown  by  the  following  statement  from  the  buyers,  located 
at  Hartford,  Conn.: 

IncloBcd  herewith  please  find  our  report  on  account  xalee  of  the  Cub»n  shade-grown 
tobacco  purchawd  through  your  Department  last  October,  in  which  you  will  find  all 
of  the  details  and  outlaye;  also  the  net  proceeds  which  we  have  received  on  the  amount 
of  tobacco  which  haa  been  sold. 

We  are  of  the  opinion  that  the  experiment  haa  been  a  success  on  account  of  now 
having  actual  data  to  base  further  experiments  on.  The  pKcea  obtained  for  the  various 
grades  of  thia  tobacco  have  been,  in  our  opinion,  their  true  value;  there  is,  however, 
no  doubt  that  if  the  cigar  trade  had  been  in  a  normal  condition  the  entire  lot  would 
have  been  sold  some  time  ago.  This  tobacco  haa  been  sold  to  cigar  manufacturen 
and  leaf-tobacco  dealers  in  various  parts  of  the  country,  and  of  the  entire  number  of 
bales  seven  were  aold  direct  to  cigar  manufacturers  and  the  balance  to  leaf  dealers. 
In  each  case  the  first  order  was  for  a  single  bale  only,  and  in  every  instance  we  have 
received  duplicate  orders,  which  is  the  beat  evidence  that  the  tobacco  has  merit. 

We  are  of  the  opinion  that  this  tobacco  can  be  grown  profitably  in  this  section  and 
that  a  demand  can  be  created  for  same.  It  being  a  distinctive  type  of  leaf,  it  can  not 
be  used  successfully  as  a  substitute  fur  Sumatra  or  Connecticut  Havana  seed,  but 
should  be  aold  and  used  for  what  it  is.  The  yield  and  burning  qualities  are  oxcollent 
and  the  size  and  shape  of  the  leaf  aro  auch  aa  the  cigar  manufacturers  consider 
profitable. 

In  regard  to  the  culture  and  care  of  this  tobacco,  too  much  stress  can  not  be  laid  on  the 
itaportance  of  allowing  the  tobacco  to  properly  ripen;  also,  in  taking  the  crop  from 
the  curing  shed  with  a  aufiicient  amount  of  moisture,  as  the  success  of  bulk-sweating 
ahade^Town  tobacco  depends  largi'ly  on  the  condition  of  the  same  when  it  ia  placed 
in  the  bulk.  It  should  be  euch  that  no  water  would  be  necessary,  either  while  the 
tobacco  ia  in  the  bulk  or  when  it  is  assorted,  and  none  has  been  uaed  on  the  crop  which 
we  have  handled. 

The  cost  of  handling  can  be  reduced  by  having  a  larger  quantity,  but  with  this 
small  amount  it  required  extra  time  to  look  after  small  details,  which  has  incrcaaod 
the  cost  of  assorting. 

We  believe  that  the  growers  of  the  Connecticut  Valley  can  grow  shade-grown  totwwi'u 
of  the  Culian  variety  at  a  profit,  but  they  should  commence  by  growing  a  few  acres 
only  and  gradually  increase  up  to  10  acres,  which  is  ample  tor  any  one  grower  to  care  fur. 

The  following  rej>ort  from  the  growers  showH  the  initial  cost  of 
preparing  a  small  field  at  Tarifiville,  Conn.,  for  the  growing  of  shade 
tobacco,  together  with  the  expense  of  producing  the  first  crop, 
including  that  part  of  the  expense  of  building  the  frame  which  should 
be  charged  to  this  crop.  This  report  also  shows  that  it  is  not  prac- 
ticable to  pack  such  a  small  crop,  because  the  bales  of  tobacco  are 
too  much  broken  up  to  sell  to  the  best  advantage. 

RtpoH  of  Cvbait'Ued  tobacco  grown  on  SOS  square  Tods  under  cloth  in  tite  Comiecticut 


Setting  posw S20. 66 

Erecting  wire 10.  34 

Plowii^and  preparing  groi.nd 6.50 

Uixingand  eowii^  fertilizer 7.04 
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Erecting  cloih $49. 67 

Taking  up  and  reaetting  plaDU 24. 64 

Hoeing 20. 58 

Suckering 8.50 

Stringing  laths 9.73 

Topping 2.53 

Harvesting 170.68 

Pulling  etalks 5.22 

Stripping , 26. 74 

Hiecellaneoue 5.83 

Superintendence - 45.00 

Toial 423.66 


Labor - »423.  66 

Wire 33.78 

Cloth 372.00 

PoBiH 35.00 

Fertilizer  ((27.60  and  $35,  barnyard  manure;  $60,  meal) 122.60 

Interest  on  plant  and  g^  depreciation 66.00 

Cuban  plants 22.00 

Total : 1,075.04 


CBKDITB  Tl)  ( 

One-half  cost  of  cloth $186. 00 

Four-liftlts  coet  of  polee  and  setting 44,  63 

Four-fifths  cost  of  wire  and  wiring 35.30 

Total 265.83 

Debits . .   1, 075. 04 

Credits 265.83 

Net  coat  of  production 809.21 

Weight  of  green  tobacco  in  bundles,  2,380  pounds. 

The  growers  refused  an  offer  of  6(1  cents  a  pound  for  their  tob&cco 
in  the  bundle.  At  this  price  they  would  have  made  clear  profits 
as  follows: 

On  entire  field  of  303  square  rods,  producing  2,380  pounds,  tJhe  gross  re- 
ceipts at  60  cents  are $1, 428. 00 

Cost  of  production,  aa  per  report 809. 2t 

Net  profit 618.79 

Net  profit  on  1  acre 326. 73 

Net  profit  per  pound .2593 

Figuring  from  another  standpoint,  the  growers  would  have  received 
over  and  above  all  expenses  of  erecting  the  frame,  producing  the 
crop,  etc.,  a  net  profit  of  $352.96  on  303  square  rods,  or  a  net  profit 
per  acre  of  $186.38. 
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From  the  foregoing  data  collected  from  the  growing  of  commercial 
crops  of  shade^own  tobacco,  the  writer  doeg  not  hesitate  to  state 
that  any  farmer  who  has  suitable  tobacco  land  in  the  Connecticut 
Valley  can  produce  this  tobacco  at  a  profit,  provided  he  will  give  it 
careful  attention  and  handle  it  so  that  the  leaves  will  be  sound  and 
of  good  quality. 

I  IN  CLOTH  TJSBD  FOR 


For  the  purpose  of  determining  the  effec-t  of  the  size  of  the  mesh  in 
the  cloth  used  for  shade  on  the  yield  and  quality  of  the  tobacco,  two 
selections  were  planted  in  1906  and  the  rows  part  way  across  the 
field  were  covered  with  a  cloth  having  12  threads  to  the  inch, 
while  the  other  part  of  the  rows  was  covered  with  a  cloth  having  only 
8  threads  to  the  inch.  The  tobacco  from  each  section  was  har- 
vested, cured,  and  graded  separately.  The  result  is  given  in 
Table  III: 

Table  IH, — Compariton  of  the  effect  of  the  tue  of  the  meih  in  cloth  utedfor  shade  on 
'  tobacco  in  the  Connecticut  Valley. 


Grade. 

a*lratl(ia. 

ibrrads 
to  Inch. 

LWlt 

pen. 

Dark 

wrsp- 
pers. 

Secoiicli. 

TolJ. 

J 

Poundi. 

Pmadi. 

2W 

Foundi. 
am 

3W 

«3 

Poundi. 

From  these  records  the  only  conclusion  to  be  made  is  that  cloth  con- 
taining 12  threads  to  the  inch  produces  a  higher  yield  and  a  better 
quality  of  tobacco  than  that  which  contains  only  8  threads  to  the  inch. 

THE  lUFBOVEHENT  OF  TOBACCO  OBTAIHBD  BY  SEED  SELECTION. 

The  methods  used  in  selecting  tobacco  seed  to  improve  the  com- 
mercial crop  have  been  thoroughly  explained  in  Bulletin  No.  91  of 
the  Bureau  of  Plant  Industry".  It  is  the  writer's  intention  here 
simply  to  emphasize  the  fact  that  tobacco  can  be  greatly  improved  by 
seed  selection,  both  as  to  yield  and  quality,  by  giving  some  data  which 
have  been  collected  in  connection  with  the  other  experiments.  From 
the  data  referred  to,  the  records  of  Type  13  selections  are  presented  in 
Table  TV. 

«  Shamel.  A.  D. .  and  Cubey ,  W.W.  VariclieH  of  Tobacco  Seed  Diatrilmtcd  iit  1905-6. 
with  Cultural  Directiona.     1906.  ^ 
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Table  IV.—Rtcord  oj  Ihrre  yeart'  brrtding  in  Type  lS~i-3. 


Table  lY  shows  that  for  the  three  y^ars  specified  the  number  of 
pounds  of  wrappers  was  increased  and  that  the  seed  plants  selected 
in  1906  gave  a  substantial  increase  in  yield  and  quality  over  the  1906 
crop. 

THE  STBBIUZINO  OF  SBBD  BBSS. 

The  sterihzing  of  seed  beds  is  a  new  and  very  important  feature  in 
the  production  of  tobacco  seedlings.  This  practice  was  brought  about 
by  the  general  prevalence  of  a  disease  known  as  Thielavia  hasuxJa, 
which  attacked  the  roots  of  the  young  plants  and  completely  destroyed 
them.  This  disease  made  its  appearance  in  1905  and  seemed  to  spiing 
up  spontaneously  in  several  sections  of  the  Connecticut  Valley.  It 
was  of  so  serious  a  nature  that  experiments  were  made  at  once  with  a 
view  to  checking  its  growth. 

In  the  spring  of  1907  the  writer  conducted  a  series  of  experiments 
on  a  very  badly  diseased  bed.  Sections  of  the  bed  were  sterilized 
with  steam;  with  formalin,  1  to  200  parts  of  water,  applied  at  the 
rate  of  1  gallon  to  the  square  foot  of  seed  bed,  and  with  surface  fire. 

The  steam  sterilization  proved  to  give  the  best  satisfaction,  this 
method  "  not  only  killing  the  fungi,  but  destroying  all  weed  seeds.  The 
results  were  so  satisfactory  that  this  practice  was  recommended  to  the 
farmers,  and  a  number  of  them  used  it  in  the  season  of  1908  with 
excellent  results. 

The  beds  are  sterilized  after  they  have  been  prepared  for  the  seed 
and  just  before  the  seed  is  sown.  A  galvanized  pan  10  by  6  feet 
and  6  inches  deep  (see  PI.  IV,  fig,  2)  is  inverted  and  the  edges  are 
pushed  down  into  the  soU  1  or  2  inches.  The  pan  b  connected  with 
a  steam  boiler  by  means  of  a  steam  hose,  and  live  steam  is  run  into 
the  pan  for  about  forty  minutes  under  a  pressure  of  from  100  pounds 
up.  The  higher  the  pressure  the  more  thoroughly  the  soil  will  be 
sterilized. 

To  get  the  results  and  ascertain  the  effectiveness  of  steam  sterili- 
zation of  seed  beds,  the  following  circular  was  sent  out  on  Jime  17, 
1908,  to  all  growers  who  sterilize<l  their  beds; 

In  order  that  we  may  get  an  idea  of  the  value  of  eteam  Bterilizing  ot  need  beda  for 
the  production  of  tobacco  planta,  will  you  kindly  answer  the  following  queetioDB  and 
return  this  aheet  in  the  inclosed  envelope? 

"  Deviwd  hy  Mr.  A.  U.  Shanipl,  nf  Ihe  Bun>Hti  of  PlanI  Indutilry. 
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How  many  years  have  yo«  BteriliKed? 

How  many  square  (eet  of  seed  bed  did  you  eteriliie? 

How  many  minutes  did  you  sterilize  each  section? 

Did  you  have  any  weeds  on  your  sterilized  bed? 

Did  the  plants  do  as  well  on  the  sterilized  bed  as  they  did  on  thn  iinnterilir^  beds? 

Were  the  plants  as  hardy  on  the  eterilized  beds? 

Did  the  beds  require  more  water  when  sterilized? 

How  much  did  it  cost  you  (o  sterilize  your  bede? 

How  much  did  you  gain  by  Bt«rilizinf;? 

Do  you  wish  to  Bt«rilize  neitt  year? 

Do  you  consider  steam  glerilizing  of  seed  beds  practicable  and  profitable? 

Give  below  any  other  information  you  can  relative  to  (he  eflectivcnpHs  or  advantii(>:c>9 
of  Hi  earn  Bt«ril)7.inf;  of  tobacco  beds. 

In  reply  to  tliia  circular  of  inquiry  tJie  data  given  in  Table  V  were 
received. 

Table  V. — irea  oj  lobacro  letd  brdi  ntfriltzfd  and  remiltg  of  nich  gtrrilization. 
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It  will  be  noted  that  the  cost  of  sterilizing  6,370  square  feet  was 
$46.05,  or  0.72  cent  per  square  foot,  while  the  financial  gain  over  and 
above  the  coat  was  (95,  or  1.5  cents  per  square  foot.  In  every  case 
the  plants  from  the  sterilized  beds  did  better,  grew  faster,  and  were 
more  healthy  than  those  from  unsterilized  beds,  and  in  consequence 
all  the  farmers  named  in  Table  V  intend  to  sterilize  again  next  year. 

The  results  obtained  from  the  steam  sterilization  of  the  soil  make 
It  safe  to  recommend  to  every  farmer  that  he  employ  this  method 
upon  his  tobacco  seed  beds. 

OONOLXTBIONB. 

From  the  results  of  actual  experiments  it  is  evident  that  tobacco 
can  be  produced  profitably  in  the  Connecticut  Valley  under  shade, 
provided  the  grower  will  obtain  a  good  strain  of  seed  and  start  in  on 
a  small  scale  until  he  gets  some  experience  in  growing  and  handling 
the  crop. 

The  best  cloth  to  use  for  shade  is  one  with  twelve  hard  twisted 
threads  to  the  inch. 

In  order  to  insure  an  abundance  of  good  healthy  plants  the  seed 
beds  should  be  sterilized. 
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Bundles,  packed,  keeping Ifi 
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descri  ption 10 
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Conclurions  of  bulletin 27 
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Soils,  experiments  in  1900 7 
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method* !l-14 
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Cutworms  on  transplanted  seedlings,  remedy 12 

Dinease,  root,  of  young  plants,  remedy 26 

Experiments,  successful,  by  Bureau  of  Soibi 7-8 

Failure  of  shade-tobacco  industry  in  Connecticut  Valley  in  1902  and  1903. 

Fermenting,  preparation  of  leaves  in  bulk,  etc 16-17 

Fermentation  room,  temperature  and  relative  humidity 17 

Fertilizers  for  tobacco  field 12-13 

seedbed 11 

Firing  to  prevent  pole-bum 15 

Grading,  improvement 20 

methods  practiced 17-18 

room,  essentiala 17 

Growing,  summary  of  methods 18-19 

Hands,  size,  packing  into  balee,  et« 17 

Harvesting,  time  and  methods  practiced 13-14 

Hubbard,  Cyrus  H.,  tests  made  for  Department  of  Agriculture  in  1907,  results. .  20-23 

Humidity  of  fermentation  room 17 

Implements  used  in  cultivating  plants 13 

laths,  method  of  stringing  leaves  in  bam 14 

taking  down  and  piling  after  curing  process 15 
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80  THE    PRODUCTION    OF   TOBACCO   UNDER   SHADE. 

lieavea,  stripping  and  bundling 1&-16 

Lime,  addition  to  tobacco  6eld 13 

Marketing,  method  of  manufacturer  in  Delecting  from  eamples IS 

practice 18 

Meeh  in  cloth  used  forahade,  size,  eSect  on  tobacco 25 

Methods  practiced  in  growing  shade  tobacco,  summary lS-19 
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fennentation  room 17 

grading  room 17 

seed  bed,  r^ulation 11 

Nitrogen,  proportion  in  fertilizer  mixtura  for  tobacco  field 12 

Packing,  description  of  proce« 16-17 

hands  into  bales 17-18 

Paris  green  and  wheat  middlings,  mixture  used  for  cutworms,  method  of  appli- 

,  cation  to  plants 12 

Phosphoric  acid.    See  Acid. 

Plant  Industry,  Bureau,  work  in  establishing  shade-tobacco  industry 8-9 

Plants,  topping  and  suckering 13 

Poison,  nujcture  used  to  protect  young  plants  from  cutworms 12 

Pole  sweating,  prevention 15 

Posts,  tent,  directions  for  settii^ 9-10 
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Punk,  apple-tree,  use  in  sowing  tobacco  seed 11 
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Seconds,  sorting 17 
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care  after  sowing  seed 11 
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steriliEation 26-27 

steam,  description  of  procens,  etfectivenew,  cost,  etc. . .  26-27 

selection,  commercial  value 19-25 

table  showing  results 25-26 

sowing  in  bed,  methods  practiced 11 

Seedlings,  growth  in  seed  bed U-12 

method  of  removing  from  seed  bed 11-12 

production,  methods  practiced 1&-12 

transplanting 12-13 

Setting  plants  in  field,  directions 13 

Shade  in  tobacco  growing,  opinion  of  buyers  as  to  quality  of  product. 23 

method,  adoption  for  wrapper  tobacco,  eiperiments 7-8 

production  of  tobacco,  development 7-9 

.See  alto  Tobacco. 

''Sizing"  leaves  in  grading 17 

Soil,  cultivating 13 

Soils,  Bureau  of,  experiment  in  1901,  results 7-8 

Sorting  leaven  from  bulk 17 
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wrapper  loaves t  L".  ....„|  .   17 
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Summary  of  methods  of  glowing  shade  tobacco lS-19 

Temperature,  bulk,  conditions  aSecting  rapidity  of  rise 16-17 
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Bced  bed,  care  in  regulating 11 

Tent  for  growing  tobacco  under  shade,  dc«cription 9-10 

directions  tor  erection 9-10 

Tests,  varieties  selected  in  1905,  1M6,  and  1907,  remilte 20 

Thermometer,  guide  in  r^ulating  temperature  during  fennentation 16-17 

Thielavia  basicola,  methods  of  checking 26 

Tobacco  from  Cuban  seed  in  Connecticut  Valley,  report 23-24 

shade-grown,  data 19-25 

quality,  opinion  of  buyers  at  Hartford,  Conn 23 

production,  development 7-9 

tent  for  shading,  directions  for  erectii^ 9-10 
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ments       7-8 

Topping,  time  and  methods 13 
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Varieties  tested  in  194^,  1906,  and  1907,  table  of  comparison  and  reeutl« 19-20 

Ventilation,  bams,  durii^  curing  season 14-15 
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Wire  used  ill  erecting  tobacco  tent 10 

Wireworms  on  transplanted  seedlings,  remedy 12 

Worms  destructive  to  transplanted  secdlii^,  remedies 12 

Wrappers,  cigar,  essential  qualities '. 17 

sorting  according  to  color. 17 
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Frictly  Fear  and  Olhar  Cacti  as  Foodior  Stock     190S.    Frk*,  Seenu. 

Racpre  MaoaRemmt  In  the  Slate  uf  Wasblngton.    iiMS.    Price,  6  centB. 

Copper  as  un  Algtcide  awl  DIsLUectant  In  Water  aupplloa.    1906.    Price,  B  omta. 

Tbe  Avacado,  a  Salad  Fmlttrom  Ifaa  Tropica.    1905.    Prim,  tcenls, 

Improvliii!  the  Qualitj'  of  Wheat.    IXS.    FrlM.  lOcents. 

Variability  oIWbeaLVatietieslnItealsUnceWTaxlcBBltB.    11X6.    Frk«.&ceDtB. 

Agricultural  Explorations  In  Algeria.    IVH.    Prlte,  10  oenti. 

Evolution  ot  Cellular  StruoturoB.    IWS.    Price.  Scents, 

Oraaa  Lands  ot  the  South  Alaakn  Coast.    IBOS.    Price,  10  cents. 

The  Vitality  of  Buried  Seeds.    1905.    Price,  SmMh. 

The  Seeds  ol  the  Bluegrasses.    inos.    Price.  Si-eiits. 

Agriculture  without  Irrigation  In  the  Sahara  Desert,    1-M5.    Price,  Soanu. 

Diaean  ReslstBDca  ot  Potatoes.    1003.    Price,  3  cents. 

Weeyil-ResistingAdipUtiOQsol  the  Cotton  Plant.    190ft.    Price,  lOcenta. 

WUdUedlcUtal  Plants  ol  the  United  Stales.     Ifloe.    Price.  Kcents. 

MlBcelluieoua  Papers.    I90e.    Price,  5  cents. 

Varieties  ol  Tobacco  Seed  Distributed,  etc.    IMS.    Price,  i  cents. 

Tbe  Control  ol  Apple  BItter-Rot.    1906,    Ftlce,  lOcenta. 

Pami  Fmctice  wftb  For^e  Crops  Id  AVest«m  Oregon,  etc.    1906.    Price,  10  cents. 

A  New  TjT>e  ol  Bad  Clover,    1906.    Price,  lOcents. ' 

Tobacco  Breeding.    1907.    Price,  ISoeots. 

So;  Rean  Varietiu.    1907.    Price,  ISeeots. 

Quick  Uethod  for  Deteimlnatioa  of  Uoieture  in  Oraln.    ]eu7.    Price. »  cents. 

MIsceliaueous  Papers,    1007.    Price,  S&cents. 

CfinlentaofiindliirtoitoBullellnsNos.  1  tollM.    1907,    Price,  W  c«itji. 

MiscellaneouB  Papers,    1907.    Price,  IS  cents. 

Dry  Farming  In  the  Orcat  Baain.    1907.    Prks,  lOcents. 

The  Use  ol  Feldspathic  Rocks  as  Fertilizers,    I9CI7.    Price,  5  cents. 

Relation  ol  Composition  ot  I.enl  in  Butoing  Qualities  ol  Tobacco,    1907,    Price,  lu  cents. 

Seeds  and  PInnU  Imported.    Inrenlorj'  Mo.  12.    1907.    Price.  IB  centB. 

American  Root  Drugs,    1907.    Price,  IBcenta, 

Tbe  Cold  Stontge  ol  Small  Fruits.    1907.    Price,  13  cents. 

American  Varieties  ol  Garden  Beans.    1907,    Price,  ZS  ceuts. 

CrantieiT)'  Dtseaieit.    1907.    Price,  aocents, 

Miscellaneoua  Papers.    1907.    Price,  IS  cents. 

L'HB  ol  Suprarenal  Glanda  in  Physiolotdcal  Testing  ot  Drug  Plants.    1907.    Price,  lOcenU. 

CODiparatire  Tnlenince  ol  Various  PUmta  lor  Balte  in  Alkali  Soils.    1907.    Price,  5  cenla. 

3»p-Rot  and  Other  DlaeaseB  of  the  Red  Gum.    UK:?.    Price,  IScenls. 

DislDfaction  of  Sewage  Effluentx  for  Protection  o!  Public  IVaterSuppIie!!.    I9U7.    Pries,  lOcsDta. 

Tbe  Ttms  as  Fowl  for  Man.    I!17.    Price.  lOcents. 

The  Reseedlngof  Depleted  Range  and  Natliv  PHBtiires.    IfinT.    Price,  lOcente. 

Peruvian  Allalla.    1907.    Price,  IDoents. 

Tbe  Iduiberry  and  Other  Silkworm  Fond  Pbinls.    1907.    Price,  IDcents. 

FrodtKllonoIF.SEterlxil)- Bulbs  m  the  United  SlHtes.    IWlfl.    Price,  10  cents. 

Uiscellaneous  Papers.    19')".    Price,  !,'icents. 


Dry-Land  Olive  Culture  In  N-orthem  Africa.    llKKi.    Price,  loconla. 

Nomenclature  of  the  Pear.    1908.    Price,  snceiit.i. 

The  Improvement  of  Mountain  Meadows,    saoi.    Price.  lOcentK. 

Egyptian  Cotton  In  tlie  Soiithivesirrn  I'niled  States.    190R.    Price,  is  centB. 

Barium,  a  Cause  of  the  I,<>ro-\Vee;!  Diseane.     inos.    Price,  10  centn. 

Dry-Lund  Agriculture.    IDflS.    Price,  in  cents, 

Mlsceilaoeous  Papers.    IWiS.    Price,  lOcents. 

Seeds  and  Plants  Imported.    Inventorj-  No.  13,    1908.    Price,  ~  cents. 

Peach,  ApHcot, and  PmneKemelsBs  Dy-Produrtaot  tbePruitlndusiry.    IWCH.     Price,Scente. 

The  Influence  ot  a  Mixture  or  Soluble  Salts,  Principally  Sodium  Cblorid,  Upon  the  Leaf  Struc- 

turaand  Transpiration  of  Wbent,  Oats,  and  Biiriej-.    U«8.    Prf(*.  £  cents, 
Orebard  Fralts  in  the  Piedmont  and  liUie  RIflBo  Hutlons  of  the  South  AtlanWc  Stttes.    Eln 
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LETTER  OE  TRANSMITfAL 


U.  S.  Depaktment  of  Agriculture, 

Bureau  of  Plant  Inditstrt, 

Office  of  the  Chief, 
Washington,  D.  C,  September  1, 1908. 
Sir:  I  have  the  honor  to  transmit  herewith  and  to  recommend  for 
publication  as  Bulletin  Xo.  139  of  the  series  of  this  Bureau  the  ac- 
companying manuscript,  entitled  "American  Medicinal  Barks." 
This  paper  was  prepared  by  Miss  Alice  Henkel,  Assistant  in  Drug- 
Plant  Investigations,  and  has  been  submitted  by  the  I'hysiologist  in 
Charge  with  a  view  to  its  publication. 

Thirty-five  drugs  are  fully  described,  and  under  many  of  the  de- 
scriptions briefer  information  concerning  closely  related  species  is 
included.  All  of  the  "  official "  barks  obtained  from  trees  and  shrubs 
occurring  in  this  country  are  described,  as  well  us  many  "  nonoffictal " 
ones. 

This  bulletin  forms  the  second  installment  on  tlie  subject  of  Ameri- 
can medicinal  plants,  the  first  one  treating  of  American  root  drugs, 
and  has  been  prepared  to  meet  the  steady  demand  for  information 
concerning  the  medicinal  plants  of  this  country.  It  is  intended  as  a 
guide  and  reference  book  for  those  who  may  lie  interested  in  the  study 
or  collection  of  the  medicinal  plants  found  in  the  United  States. 
Respectfully, 

B.  T.  Oalloway, 

Chiff  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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Fin.  1.  White  pine  (i'mwrtroftui),  leaves  and  conea 

2.  Tamarack  (Larix  laricina),  leaves  and  cones 

3.  ABpen  (_Populiu  tremvlaida),  trunk 

4.  Aspen  (Populu»lTemidoideg),  leaves  and  capeales 

5.  Bayberry  {Mtjrica  cerifera),  leaves  and  tmit 

6.  Battemut  (Juglane  cinerea),  trunk 

7.  Ironwood  {Oiiryavirgimana],  leaves  and  fruit 

8.  Sweet  birch  {Brtydalmla),  trunk 

9.  Sweet  birch  {BfUda  lenta),  leaves,  catkins,  and  fruit 

10.  Tag-alder  (Alnus  rugosa),  leaves,  catkins,  and  fruit 

11.  White  oak  (Querrtu  alba),  trunk 

12.  Whiteoak  (Qiurnualba),  leaves  and  acoms 

13.  Slippery  elm  (  Ulmui  pubetceM),  trunk 

14.  Slippery  elm  (  Ulmw  pubeeeens),  leaves,  ftowere,  and  fruits 

Ifi.  Cucnmber-treo  (ifajmoiio  acuminata),  leaves 

16.  Umbrella-tree  [Magnolia  tripdala),  leaves 

17.  Sweet  bay  (MagniAia  ghiaca),  leaves  and  fruiting  cooes 

18.  Tulip-poplar  (Liriodendron  tulipi/era),  trunk 

19.  Tulip-poplar  (Liriiidrndron  tullpifera),  leaves,  flowers,  and  fruit 

20.  Sassafras  {Satiqfr-at  lOKtafrxu),  leaves  and  fruits 

21.  Spicebush  [Benioin  benzuin),  leaves,  dowers,  and  fruits 

22.  Wittzh-hazel  (Uamamelii  inrginiana),  leaves,  flowers,  aodoapeulee 

2^!.  American  mountain-ash  (Sorbus  ameriama) ,  leaves  and  fruits 

24.  Wild  clierry  (/Vunua  stTolinn),  trunk 

25.  Willi  cherry  (Prunumerolina),  leaves,  flowers,  and  fruits 

26.  Southern  prickly  ash  (Xanlkoxylum  dora-Aereuiu),  trunk 

27.  Southern  prickly  ash  (Xanllidxi/lum  clava-herciUit),  leaves,  fruits,  and 

branchlet  showing  prickles 

28.  Wafer-aah  (IteliM  tri/oiiata ),  leaves  and  fruits 

29.  Black  alder  (Ilex  irriicUlata),  fruila 

ao.  Wahoo  { Euoniimut  olropurpurew),  leaves  an<l  fruits 

31.  False  bittersweet  {CeUistrue  tcandene),  leaves,  flowers,  and  fruits 

32.  Horse-chestnut  (^Aetmlus  hippocattanvm),  trunk 

33.  Ilorsc-chestnut  {Aficuliis  liippocaatanum),  leaves  and  fruits 

34.  Cascara  Bi^rada  {Ithnmnus  punhiaiia),  five-year-oid  tree 

35.  Ca^cara  sa|,'rada  {Bbdinnus  pnrshiana),lmvea  and  fruits 

.IB.  C'ltton  {domypivm  hirndam),  leaves,  flowers,  and  bolls 

37.  Dogwood  (OortiHs/on'rfa),  tnink 

38.  Dogwood  (Cbmiiijiorida),  leaves,  flowers,  and  fruits 

39.  SIooHewood  (IHrra  piitiiiilriii},  leaves  and  flowers 

40.  White  ash  [Frarinui  americana),  trunk 

41.  White  ash  ( Rvuri'ims  ainericana),  leaves  and  fniits 

42.  Fringe-tree  (CliUmanthai  tirginica),  leaves  and  flowers 

43.  Bittersweet  {Solanuin  dulcamara),  leaves,  flowers,  and  fruits 

44.  Bxittonhaah  {('tpluUanthut  oeciiUnlalis),  leaves  and  flowers 

45.  Rlat'k  haw  and  nanny-berry  (  I7bumuiR  prunifolium  and  V.  Untago), 

leaves  and  flowers 
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INTBODirCTION. 

Among  the  manifold  uses  of  the  trees  of  our  forests  not  the  least 
important  is  tlie  utilization  of  their  harks  for  medicinal  purposes. 

A^Tiile  the  "  oflficial "  harks — that  is,  those  that  are  recognized  in 
the  Eighth  Decennial  Revision  of  the  United  States  Pharmacopceia — 
number  only  seventeen  in  all,  twelve  of  which  are  furnished  hy  trees 
and  shrubs  growing  in  the  United  States  either  as  native  or  intro- 
duced species,  there  are  many  others  which  are  nevertheless  used  in 
medicine  to  a  considerable  extent  by  one  or  another  school  of  prac- 
titioners. All  of  the  "official"  barks  are  described  in  this  bulletin, 
and  an  effort  has  been  made  to  include  such  "  nonofficial "  ones  as 
seemed  to  be  most  in  demand,  judging  from  the  trade  catalogues  of 
wholesale  dealers  in  crude  drugs,  but  a  number  of  others  that  are  not 
so  much  used  have  been  omitted  on  account  of  lack  of  space.  The 
number  of  drugs  fully  described  is  thirty-five,  but  under  many  of  the 
descriptions  closely  related  species  are  also  briefly  treated. 

Many  factors  have  contributed  to  the  destruction  of  our  forests. 
Beginning  with  the  settlement  of  this  country,  when  land  had  to  be 
cleared  of  timber  to  make  way  for  homes,  and  on  through  the  cen- 
turies there  have  been  steady  and  increasingly  hea^■y  drafts  upon  our 
natural  forest  resources  by  an  increasing  population  and  the  building 
up  of  various  new  enterprises,  and  until  within  very  recent  years  with 
little  or  no  thought  for  the  needs  and  welfare  of  generations  to  come. 
In  the  collection  of  barks,  too,  may  be  seen  another  instance  con- 
tributing in  a  measure  to  the  depletion  of  our  forests ;  for  too  often 
trees  are  felled  and  killed  outright  simply  for  the  sake  of  obtaining 
the  bark,  or  a  tree  is  peeled  to  such  an  extent  that  death  is  certain  to 
result.  When  it  is  considered  that  of  cascara  sagrada  {Rhamnns 
purshiana)  alone  about  100,000  ti-ees  are  annually  sacrificed,  and  that 
the  oak,  pine,  elm,  birch,  poplar,  willow,  and  larch  all  contribute 
their  quota  of  bark,  it  will  be  seen  that  at  no  very  distant  date  more 
careful  methods  of  bark  collection  and  the  replanting  of  now  de- 
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nuded  areas  will  be  needed.  The  Forest  Senice  of  the  United  States 
Department  of  Agriculture  has  issued  Forest  Planting  LeaSets,  giv- 
ing full  information  in  regard  to  the  planting  and  propagation  of 
many  of  our  forest  trees,  and  anyone  interested  in  the  subject  can 
have  these  leaflets  for  the  asking. 

The  statements  herein  regarding  medicinal  uses  are  based  on  the 
information  contained  in  various  dispensatories  and  other  works 
relating  to  materia  medica,  and  in  a  publication  of  the  character  of 
this  bulletin  can,  of  course,  be  referred  to  only  in  the  most  general 
manner.  It  is  not  the  purpose  herein  to  prescribe  the  use  of  any  of 
these  barks  for  medicinal  purposes;  such  use  should  be  made  only 
under  the  direction  of  a  physician. 

The  writer  is  indebted  to  Mr,  George  B.  Sudworth,  Dendrologist 
of  the  Forest  Service,  for  an  examination  of  the  manuscript  and  for 
the  use  of  a  number  of  photographs  taken  by  him  and  other  members 
of  that  Service. 

Other  illustrations  in  this  bulletin  have  been  reproduced  from 
photographs  taken  from  nature  by  Mr.  C.  L.  Lochman,  and  use  has 
also  been  made  of  a  number  of  illustrations  found  in  the  Handbook 
of  the  Trees  of  the  Northern  States  and  Canada,  by  Mr.  R,  B.  Hough. 

The  writer  also  wishes  to  gratefully  acknowledge  information  of 
various  kinds  furnished  by  wholesale  drug  dealers. 

THE  COLLECTION   OF  BABES. 

As  with  other  medicinal  portions  of  plants,  the  best  time  to  collect 
the  harks  is  at  a  period  when  the  greatest  quantity  of  the  active  con- 
stituents is  contained  therein.  In  the  case  of  barks  this  is  in  early 
spring,  before  active  growth  takes  place,  or  in  late  fall  or  even 
winter. 

There  are  various  methods  of  obtaining  the  bark.  In  some  cases 
the  outer  corky  layer  is  first  shaved  off  before  the  bark  is  peel*J,  a 
process  which  is  known  as  "rossing."  This  is  generally  done  where 
the  outer  layer  is  considered  inert.  Then  incisions  a  few  inches  wide 
are  made,  and,  depending  u]>on  the  nature  of  the  bark,  sometimes 
strips  several  feet  in  length  are  peeled.  The  barks  of  some  branches 
or  roots  are  removed  by  making  long,  lengthwise  incisions,  permitting 
the  bark  to  be  readily  slipped  off,  or  in  other  cases  the  bark  is  first 
loosened  by  pounding  with  a  mallet. 

After  collection,  the  bark  is  taken  to  a  clean,  well-aired  place  for 
drying,  spread  out  on  shelves  or  on  the  floor  and  protected  from 
moisture.  Barks  contain  less  moisture  and  absorb  le.ss  moisture  than 
other  parts  of  plants,  but  they  nevertheless  need  to  bo  protected 
from  wet  weather.  Sometimes  barks  arc  strung  on  ivires  or  strings 
to  facilitate  dr^'ing. 
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When  the  barks  are  thoroughly  dried  and  have  been  broken  or  cut 
up  into  suitable  lenfi^hs,  they  may  be  packed  in  dry,  clean  barrels 
or  other  proper  containers  ready  fot*  shipment. 

It  will  be  well  to  repeat  here  what  has  been  said  in  the  first  of  this 
series  of  papers,  entitled  "American  Root  Drugs,"  with  regard  to 
the  advifiability  of  correspondence  with  crude-drug  dealers  previons 
to  shipment,  in  order  to  a&certaiji  whether  a  particular  drug  is  desired, 
how  large  a  quantity  is  wanted,  and  what  price  will  be  paid. 
Samples  representative  of  the  drug  to  be  disposed  of  should  be  sent 
at  the  same  time. 

It  is  necessary  also  to  emphasize  the  fact  that  the  prices  given  in 
this  bulletin  are  approximations  only,  being  those  paid  at  the  pre.sent 
writing,  and  it  must  be  remembered  that  before  this  bulletin  is  off 
the  press  a  drug  now  listed  at  10  cents  a  poimd  may  have  declined  to 
5  cents  or  less,  while  a  drug  quoted  at  2  cents  may  be  worth  5  or  10 
cents  or  more.  The  object  in  noting  prices  is  simply  to  give  pros- 
pective collectors  an  idea  of  the  range  of  prices,  but  with  the  constant 
fluctuations  that  take  place  in  the  drug  market  it  will  be  readily 
understood  that  these  prices  can  be  but  remotely  approximate  and 
that  tlie  actual  price  to  be  paid  can  be  ascertained  only  through 
correspondence  with  drug  dealers. 

TBEES  AND  SHBUBS  FtraNISHINa  BIEDICINAI.  BABKS. 

Each  section  contains  synonyms  and  the  pliarmacopn?iaI  name,  if 
any,  the  common  names,  habitat,  range,  descriptions  of  the  tree  or 
shrub,  as  well  as  of  the  bark  as  found  in  conmierce,  and  information 
conrerning  collection,  prices,  and  uses. 

Bittersweet  {Solamim  dulcamara)  is  the  only  one  of  American 
medicinal  plants  of  which  the  young  branches  alone  are  used,  but  it 
is  nevertheless  given  a  place  with  the  barks,  as  it  can  more  properly 
be  included  in  this  series  than  in  any  other. 

WHITE   PINE. 

I'inuK  gtrabuM  I^ 

Other  cnmtnim  namri. — Nortbern  pine.  Weyniouth  pine,  Anierlcnn  wblt^  pine. 
American  dMil'[ilne,  m>ft  <1onl-|>iiii>,  n|inii.'«'-pliie. 

Habital  aiut  rangr.—Tbe  while  Jiliii'.  iniliBcnmiH  to  thin  roiiiitry,  nwurs  In 
woods  from  Caniifln  south  to  (ieoriilii  iiixl  lowii. 

Dcgcrifitivn  of  trfe. — Thia  iargp,  haiidsoiue  evorRrwii  tree — soiiietluicB  200  tect 
in  beit:bt  nnd  witb  n  straight  trunk  mensiirlnft  3  to  4  feet  In  din  mete  r—liiiB  linrl- 
Bontal  branches,  both  trirafc  nnd  brancbea  covcrfd  with  a  anoolb,  grayUb  green 
bark  when  yoiniK,  beeominf;  dark  nnd  rongh  n-lth  a^e.  and  longitudinally  fle- 
sured.  The  wood  la  aoft  and  white,  and  much  used  for  flooring,  etc. 
130 
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Tbp  Rtpndfr.  pule  i;r(>en  lenven.  or  needles,  are  usuallj'  Ave  in  a  sbealh.  about 
3  to  5  ibcbeB  long,  the  flowers  ratber  In- 
coDBplcuous,  and  the  cones  cylindrical, 
drooping,  fiometlmeB  Blight ly  curred, 
resinous,  about  5  to  10  inches  long  and 
about  an  Inch  In  thickness,  but  much 
wider  after  the  scales  spread  apart, 
which  geoerally  occurs  In  September, 
allowing  the  seeds  to  (all  out.  (Fig.  1.) 
It  requires  two  seasons  for  the  cones 
to  mature.  The  white  pine  belongs  to 
the  pine  famll;  (Pluaceie). 

Dpscripiion  o/  bark. — The  Inner  hark 
of  the  white  pine  Is  the  part  employed 
medicinally.  It  occurs  lu  flat  pieces 
of  irregular  size,  about  an  eighth  of 
an  Inch  In  thickness,  brownish  on  the 
outside,  the  inner  surface  sometimes 
tighter  colored  and  sometimes  darker 
than  the  outside,  smootblsb,  and 
marked  with  fine  grooves.  It  breaks 
with  a  tough,  Abrous  fracture,  and  has 
a  slight  tur[)entlne  odor.  The  taste  Is 
described  as  "  mucilaginous,  sweetish, 
bitterish,  and  astringent" 

I'licCK  and  usct. — At  present  collect- 
Fio.  l.-WhlK'  pine  (PfBun  sirwdasl,  lea™     „j.j.  ^^^  j^,,,,  ,^„,  gt,^^^  j  ,„  3  ^ents  a 

""'   ™'"'^-  [KHIlld. 

White  pine  bark  Is  used  as  iiu  expectornnt.  forming  one  of  the  Infcredlents 
In    the   sirup    which    bears    Its   name, 
which   is  much   used  for  eoiighs  and 
colds  to  facllltnte'  ex|)potorntion. 

TAMARACK. 

Larix  laiicina   (Du   Roi)   Koch. 

Syiionyni.—Laiir  amn-irniin  Michs. 

Other     fOiiiiiKin      namcg. — American 

larch,  black  larchi  red  Inrcb,  hackma- 

Habitat  and  range— This  tree  fre- 
quents swamps  and  moist  places  from 
Canada  south  to  New  Jersey,  Indiana, 
and  Minnesota.  It  is  native  in  this 
country. 

Diirriiitiim  of  irrc.—lti  spring  the 
light  green,  fentbery  appeiiraiice  of  the 
young  leaves  of  tlie  taniiirack  make  It  a 
rather  eonspimous  iind  nitractive  tree. 
It  is  a  slender  tree  bclont'lug  to  the 
pIno  family  (rinacen>),  but  unlike  other 
members  of  this  family,  e:LCCpt  buld 
cypress,    il    loses    lis    leaves   njion    the 

approach  of  winter.     The  bark  Is  thin     Fio.  2. — Tamaracli  ILaHa  tarlcina},  Imvn 
nnd  close,  flnally  becoming  scaly.    The  """^  codcb. 

wood,  which  is  light  brown  lu  color,  hard  and  resinous.  Is  strong  and  durable. 
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The  tamarack  has  horizontally  spreading  branches,  and  reaches  a  maximum 
height  of  100  feet.  The  pale  greeti  leaves,  which  appear  early  In  spring,  are 
short,  very  Blender,  and  needle  shai)ed,  from  20  to  40  together  in  a  fascicle,  or 
bundle,  similar  to  the  manner  In  which  |iine  needles  grow,  except  that  they  are 
without  sheaths  (fig.  2). 

The  aments,  or  flower  clusters,  are  inconaplcuoos,  and  are  of  two  kinds, 
stamlnate  or  male,  and  pistillate  or  female.  The  female  cUistere  have  a  reddish 
and  irreenlsh  tinge,  and  develop  later  Into  small  erect  clones,  rewmhliug  In  minia- 
ture cones  of  some  of  the  pines  and  sprncea  (flg.  2). 

DctifiHption  of  6nrfc.— The  tamarack  biirk,  as  foimd  In  the  stores.  Is  In  rather 
large,  coarse  pieces  or  slabs,  having  the 
outer  layer  removed.  The  outer  sur- 
face has  a  rather  fibrous  appearance, 
cliinnmoii  brown  in  color,  occaslonallj' 
showing  [latches  of  brownish  red  or  al- 
most purplish  where  the  outside  layer 
has  been  Imiierfectly  shaved  ofT ;  the 
inner  surface  Is  smooth  and  light  brown. 
The  whole  breaks  with  a  somewhat 
woody  fracture,  showing  rngced,  splint- 
ery edges.  The  odor  Is  rather  strong 
and  disagreeable. 

Prices  and  a«ca.— Tamarack  bark  at 
present  is  paid  for  at  the  rate  of  from 
1)  to  3  cents  a  pound. 

The  bark.  In  decoction,  is  said  to  be 
useful  as  a  tonic  and  alterative,  and 
also  as  a  laxative  and  dlnretlc. 

ASPEN. 

Popului  ircmuloidea  Michx. 

Other  common  iinuics.— White  poplar. 
American  poplar,  trembling  poplar, 
American  asiien,  mountain-asp.  quaking 
asp,  qulverleaf,  a nld-w Ives' -tongues. 

Habitat  and  range. — The  aspen  is 
found  In  dry  or  moist  soil  from  north- 
em  Canada  and  Alaska  south  to  the 
mountains  of  Pennsylvania,  to  southern 

Illinois,  iiortiiwestern  Missouri,  and  In  the    ■•''«■  a.— .Vsyi'ii     (Fo/iuiua     iieiuuMiteB\. 
Rocky  Monntuins  to  Lower  Caiifornia.  """''^■ 

Description  of  ircc— The  greatest  height  attained  by  the  aspen  Is  100  feet, 
wllh  a  trunk  measuring  about  3  feet  In  diameter.  It  Is  a  native  of  this  country 
and  belongs  to  the  willow  family  (Sallcaces).  The  branches  and  trunks  of  the 
younger  trees  are  covered  with  a  smooth,  light  grayish  green  bark,  but  on  older 
trees  the  bark  becomes  dark  and  deeiily  fissured  (flg.  3).  The  young  unfold- 
ing leaves  are  whitish  and  woolly,  but  become  smooth  as  they  espand.  The 
leaves  are  broadly  oval  or  rotmded,  with  a  somewiiut  heart-slmped  baai'.  a 
short-pointed  a[>ex.  and  finely  romid-tootbcd  or  frequently  aaw-tootheil  margin 
{flg.  4).  They  are  about  li  to  2  Inciies  In  length,  and  are  borne  on  long, 
slender  stalks  which  are  flattened  on  the  sides,  causing  the  leaves  to  be  set  In 
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motion  by  the  sllghteat  breeze  niul  to  quiver  niid  tremble  almoBt  continually, 
wblch  bns  glvei)  ritie  to  Rome  of  the  tree's  common  names,  sucb  as  quaking  asp, 
trembllnK  poplar,  nnd  qnlverlcnf.  Earlj:  lii  sjjring,  before  the  leaves  ore  out, 
tbe  droophig  ciitklns  appear,  tbc  staml- 
nate  (male)  from  1}  to  2}  Incbes  long, 
tbe  pistillate  (female)  crowded  and 
loiiKer.  Tbe  cupaules  wblcb  follow 
are  conical  lu  sbape,  pointed,  and  two- 
valved  (fig.  4). 

Description  of  bark. — This  bark  gen- 
erally occurs  In  strnlgbt  pieces  from 
about  2  to  5  iuclies  long  nod  about 
one-fourtU  to  one-half  Inch  wide.  The 
outside  Is  grayisli  and  Bmootblsh  ex- 
cept here  and  there  where  marked 
with  leutlcels.  Tbe  inner  surface  Is 
somewhat  rough  to  the  touch,  light 
colored  to  brownish.  The  fracture  Is 
eveu,  somewhat  corky,  and  the  odor 
faintly  aromatic. 

Collection,    prices,    and    uses. — The 
bark  of  tbe  ns])e[i.  or  white  or  Ameri- 
can iMiplar,  as  It  is  often  known  In  the 
dnig  trnde,  is  collected  in  spring,  and 
Yia.i.—JiBpen  {P«p«liii  i>Tmiihl<le>).lm\wi    t.oliettors  arc  i«ld  from  alwut  1   to  4 
and  cuiiaulCB. 

ccntsi  a  jiouud. 

It  is  URol  for  its  tonic  pniiHTlicH.  and  has  nlso  been  em|)loyeU  In  tbe  treat- 
ment of  Intermittent  fever. 

As  In  tbe  ease  of  the  willows,  to  which  family  (Salicaceis)  the  lupiars  belong, 
tbe  ghieoside  sallein  Is  also  obtained  from  the  liarkH  of  tbe  various  6|>ecles  of 

IVIIITE   WILLOW. 
RoHj-  alba  I,. 

Oilier  common  nnmc*. — Sallx,  common  Kuropean  willow,  duck-willow,  Hunt- 
ington willow, 

Habital  and  range. — The  white  willow  lias  been  introdnciHl  into  this  country 
from  Europe,  and  ban  Himrlngly  escaped  from  cultivation.  It  occurs  In  wet  soil 
along  streams  from  I'ennsylvnnia  northward  to  New  Brunswick  and  Ontiirio. 

licxcripUon  of  tree. — This  is  a  tree  of  very  rapid  growth,  and  attains  quite 
A  size,  sometimes  90  feet  in  height,  wllb  a  trmik  iierhaps  6  feet  In  diameter. 
There  is  a  group  of  willows  known  as  "crack  willows,"  on  accoimt  of  tbe 
brittleueKH  of  the  twigs  where  they  are  altacli<«d  to  the  branches,  and  tbe  white 
willow  belongs  to  this  iiroup,  as  does  the  "crack  willow."  or  "brittle  willow," 
(S.  fragilU),  nientiontHl  farther  on.  All  of  the  species  describe*!  are  members 
of  the  willow  family  (Salicnceie). 

The  gray  and  rough-harked  white  willow  ban  lance-sbaped  leaves,  polnlcd  at 
the  aiM'X  and  iiarn)wi'ii  iit  the  base,  and  with  sjiw-tiiolhe^l  nmrRlna,  When 
youuR,  both  sideH  of  tbe  leiives  are  iiivered  with  silky  bairs,  but  as  they  mature 
Ibey  lii-i'iiiue  U'hh  biiiry  and  ari'  pale  grei'u  on  the  lower  suvface,  or  covered  with 
a  ■■  bloom," 
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Tbe  loiiK.  liKwe,  green,  cylindrical  ameots,  or  catkins,  nrc  MnralDate  and 
pistillate  and  are  borne  on  different  trees,  appearing  witb  tbe  leaves  In  spring. 

A  variety  of  Ibis  siiecles.  with  yellowish  ^reen  twigs  and  with  leaves  smooth 
on  the  upper  surrace,  is  known  as  golden  osier  (S.  alba  var.  viteUina  (L.) 
Koch),  and  Is  tbe  most  common  form  found  in  North  America, 

Description  o/  6orfc. — Tbe  white  willow  bark  of  commerce  is  generally  in 
,tough,  flexible  stripe,  the  outer  surface  smooth  or  stlghtly  wrinkled,  and  of  a 
yellowish  brown  or  griiylsb  brown  color.  The  Inner  surface  varies  from  a  light 
brown  to  darker  brown,  and  is  marked  with  long,  flne  lines.  White  willow 
bark  has  a  bitter,  astringent  taste,  but  practically  no  odor. 

Collection,  price*,  arid  useii. — Tbe  best  time  to  collect  white  willow  bark  is 
In  tbe  S[)rlng  when  the  sap  begins  to  flow,  at  which  time  it  Is  easy  to  remove. 

White  willow  barb  shoDid  not  be  kept  very  long,  iis  the  sflllcln  content 
diminishes  with  age.  This  bark  Itself  Is  not  official  In  the  United  States  Phar- 
macopcela,  but  the  gUicuslde  Balicin  obtained  from  It  la  so  recognized.  The 
Diedielnal  pro|)ertleB  of  willow  bark  detiend  u|>oii  Its  two  most  important  con- 
stituents, Ballcln  and  tannin, 

Halicin  has  tonic,  antiiierlodic,  and  febrifuge  pro|ierties,  and  Is  occasionally 
employed  in  rheumatic  affections. 

Tbe  wood  of  white  willow  furnishes  a  very  pure  charcoal  which  is  used  In 
the  manufacture  of  gun[>owder.  Tbe  young  branches,  known  as  osiers,  are 
much  used  In  tbe  manufacture  of  baskets,  etc. 

The  prices  paid  to  collectors  range  froni  2  to  5  cents  a  pound. 

Other  spi-cira. — Itougbly  B|>eaklng.  the  willows,  or  Snllx  species,  may  be  snid 
to  be  dlvide<l  Into  two  classes,  those  with  yellowish  twigs  and  those  with 
reddish  or  puri)llsh  twigs.  Must  of  the  yellow-barlied  s)iecles  belong  to  the 
•'crock  willows."  which  have  their  twigs  attached  in  such  a  manner  that  they 
break  otl  very  easily.  It  Is  claimed  that  the  red  or  purple  barked  twigs  con- 
tain the  most  sulicln,  while  those  with  yellow  twigs  are  richest  In  tannin." 

Of  those  containing  the  most  sallcln  may  be  mentioned  the  crnck  willow, 
or  brittle  willow  {SalU  fragiUt  L.).  This,  a  native  of  Euriii)e.  has  esciiited 
from  cultivation  in  this  country,  and  occurs  from  Massachusetts  to  New  Jereey 
and  I'enn  sylvan  la.  It  is  a  tull  and  slender  tree,  the  trunk  covered  with  a 
rough  gray  bark,  and  the  twigs  with  reddlsb  green  bark.  At  the  point  of 
attacbnient  the  twigs  are  very  fragile  and  breiik  off  rmdlly.  The  twigs  when 
planted  grow  very  rapidly.  The  leaves  are  3  to  fl  Inches  In  length,  long  pointed 
and  narrowing  toward  the  base,  smooth,  dark  green  on  the  upi)er  surface,  and 
of  a  lighter  color  underneath,  and  with  margins  slightly  toothed.  The  flowers 
ap|)ear  In  April  or  May:  tbe  fruiting  catkin  Is  rather  loose  and  aliout  3  to  5 
Inches  in  length,  white  the  stamlnate  or  male  catkin  Is  only  about  1  or  2  inches 
long. 

Another  8|iccles  em|>loycd  In  medicine  Is  the  black  willow,  pnasy-wUlow,  or 
swamp-willow  {HaH.t  nigra  Marsh).  This  Is  a  native  willow  and  occurs  along 
the  banks  of  rivers  tmm  Canada  to  Florida ;  It  Is  not  found  west  of  the  <5reHt 
Plains,  except  In  southern  New  Mexico  and  Arizona  and  lsi)latetl  In  Ciillfurnla. 
It  is  tall  and  has  a  rough  dark  brown  or  black  t>nrk,  and  brittle  yellowish 
brandies.  The  leaves  are  narrowly  lance  sbntied.  and  tbe  Mitklns  Ipussy- 
wlllows)  apt>enr  about  the  same  time  as  the  leaves,  the  male  catkins  about  1 
to  2  Inches  long,  and  tbe  female  catkins  as  long  an  3  Inches,  spreading  a|iart 
In  fruit.  The  bark  of  this  S|>eclc8  Is  used  In  medicine  and  tbe  fresh  ameuts.  or 
catkins,  are  also  employe*!. 
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Ml/rica  ccrifcra  L. 

Other  common  namea. — Wox-nijrtle.  cfindleberry,  candleberry -myrtle,  wax- 
berry,  tallow-bayherry.  tnllow-ahnih,  bayberry  wns-tree,  American  vegetable 
tBliow-tree,  vegetable- tallow,  American  vegetnble-wax. 

Habitat  and  range. — Tbe  bayberry.  wblcb  Is  iiiillfn^itoiiB.  ts  (onnd  lu  sandy 
BwampB  or  wet  wooda  from  Texas  and  Florida  northward  to  ArkaoMia  and  along 
the  coast  of  Maryland.  In  Ita  soiitbem  home  It  ia  a  small  evergreen  tree,  bat 
as  it  goes  farlber  nortb  It  becomes,  successively,  a  tail  semldeclduouB  ^rub 
or  a  dwarfed  and  deciduous  shrub. 

Drncription  of  (rtf,— The  greatest  height  attained  by  the  bayberry  is  about  40 
feet,  but  it  Is  usually  only  3  to  12  feet  high.  It  is  slender,  with  a  gray,  snioothlsti 
bark.  The  leaves,  wben  crui^lied.  have  a  fragrant  odor,  and  are  1  to  4  Inches 
long,  narrow,  dark  green  and  shining 
above,  lighter  colored  and  dotted  with 
resin  cells  beneath,  and  generally  with 
margins  entire  (flg.  5). 

The  flowers  appear  from  about 
March  to  May,  according  to  locality, 
and  generally  before  the  leaves  are 
fully  exi«nde<l.  They  are  borne  In 
amenta,  or  s|)ikellke  clustera,  the  male 
and  female  flowers  being  produced  on 
Bei)arate  trees.  The  yellowish  aments 
bearing  tbe  stamlnate  or  male  flowers 
are  cylindrical,  while  tbe  pistillate  or 
female  aments  are  oblong,  shorter  than 
the  stnminate.  and  greenish.  The 
fruit,  which  remains  on  the  tree  for 
several  years,  consists  of  clusterB  of 
round,  bluish  white  berries  having  a 
gruntilatod    appearance    and    covered 

Each  berry  contains  one  seed.  The 
bayberry  belongs  to  the  bayberry  family  (Myricaceie). 

Dencriiilion  of  (lart.— As  found  In  commerce,  bayberry  bark  occurs  In  curved 
or  quilled  pieces,  sometimes  only  about  an  Inch  In  length  and  sometimes  6 
inches  or  more.  The  outside  is  covered  with  a  thin  corky  layer,  which  Is  whit- 
fsb  and  somewhat  flssured.  Underneath  tbls  layer  the  dark  reddish  brown, 
smooth  bark  may  be  seen.  Tbe  Inner  surface  of  the  bark  Is  also  reddish 
brown,  but  market!  with  faint  lines.  The  fracture  is  light  red  and  granular. 
The  bark,  when  twwdered,  baa  a  pungent,  aromatic  odor,  causing  aneestng  and 
coughing,  and  tbe  taste  Is  bitter,  pungent,  and  acrid. 

CoHection,  prices,  and  usrs.^Late  auttimn  is  the  best  time  to  collect  this  root, 
and  after  it  bas  been  thoroughly  cleaned  and  while  still  fresb  the  bark  la 
loosened  and  removed  by  beating  the  root  with  a  mallet  or  similar  Instrument. 

Bayberry  hark  brings  from  2  lo  5  cents  a  pound.  It  is  used  for  Its  tonic 
and  astringent  properties. 

The  wax  obtained  from  the  berries  Is  used  for  making  candles. 
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BUTTERNUT. 

Juglann  cinerea  L. 

Other  common  name*. — Juglane,  wblte  watDut,  lemon- walnut,  ollnut. 

habitat  and  range, — The  butternnt  tree,  which  Is  indleenouH  to  thiB  country. 
Is  of  c-ommon  occurrence  In  rich  w<mh1h  from  New  Itrunxwlck  to  North  Dakota 
and  south  to  Georgia.  MiBsl8Hl|)|)i.  and  Arkansas. 

Description  of  trei: — This  uiuch-branched  trep,  belonging  to  the  walnut 
family  IJuglaudacese),  la  ^eneraltj-  from  30  to  50  feet  In  height,  rarely  exceed- 
ing 100  feet,  and  when  old  huH  u  thick,  ron^h,  brt>wiilHb  Kray,  furrowe<l  bark 
(fig.  B),  and  the  twigs,  leaf  stemH,  and  leaflets,  esi)eclulty  in  the  eurly  stages 
of  growth,  are  furnished  with  allcky 
balrs. 

The  yellowish  green  leaves  are  com- 
posed  of  from  11  to  IS)  leaflets,  all 
Btemless  except  the  terminal  one;  the 
leaflets  are  'i  ia  'A  Inches  long,  oblong 
lance  shaifed  and  lon){  pointed  at  the 
apes,  rotuided  or  blunt  at  the  base, 
and  toothed.  The  flowers  are  pro- 
duced in  May,  or  about  the  same  time 
as  the  leaves,  the  yellowish  green  male 
catkins  3  to  Q  Inches  In  length,  and 
the  female  flowers  In  clusters  of  0  to  8 
flowers  each.  In  tictober  the  sweet 
and  oily  oblong  nut  uiutiires,  enveloiied 
In  a  strong-smell  lug.  sticky  husk.  The 
edible  nut  Itself  has  a  thick,  hard 
shell,  which  is  marked  with  deep  fur- 

Dcsrripli'in  of  bark. — Butternut  liark, 
from  the  root  collected  In  autnnui,  was 
official  In  the  United  States  Tharnia- 
coixela  for  1800,  It  .kcufs  In  (pillled 
pieces  varying  In  length,  nnd  about  an 

eighth  of  an  Inch  or  a  trifle  more  In  p,„  o.—Butlemut  {Jutflonjrincreo). trunk. 
thickness,  deep  brown  and  smmithlsh 

or  somewhat  si-aly  on  the  outside,  the  inner  surface  likewise  brown  and  with 
parts  of  the  thin,  stringy  inner  layer  of  the  bark  attached.  It  breaks  with  a 
short,  fibrous  fracture,  finely  checkered  with  wblte  and  brown.  The  odor  is 
faint,  aTid  the  taste  bitter  and  acrid. 

Collection.  prU-ca,  and  uj(r«.— Butternut  bark,  which  will  bring  the  collector 
from  1  to  4  cents  a  |>oHnd,  Is  taken  from  the  root  collected  In  autumn.  Its  use 
Id  medicine  Is  ttiat  of  a  mild  cathartic  and  tonic, 

IRONWfKJU. 

Oalrya   ririjlauiiia   (Mill.)   K.  Koch. 

Sf/nnnym. — Carpinuii  rirginiana  Mill. 

Other  i-ommon  huwcs.— Ho |i- hornbeam,  deerwooO.  leverwood.  black  hazel, 
Indian  cedar. 
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Habitat  and  range. — The  Iroiiwood  Is  IndlKeiioiis  to  tbl8  country,  and  is  com- 
mon In  rlcb  woodH  In  Canada  and  ttie  eaotern  United  States,  and  westward  to 
MlnneRota  and  Texas.    It  Is  occnslonallj'  cultivated. 

DcucripUun  of  trre. — This  usually  slender  tree  attains  its  (ovateHt  height, 
sometimes  SO  fc«>t,  In  the  western  part  of  its  raii):e,  while  further  eustward  It 
grows  only  about  15  to  20  feet  high.  The  brownish  trunk  Is  finely  furrowed  In 
short,  letigtliwlHC  lines.  The  wood  Is  very  hurd  and  heavy,  and  Is  employed  In 
niaklnt!  farm  Implements. 

The  leaves  somewhat  resemble  those  of  the  sweet  birch,  to  which  family 
(Betnlaceie)  this  tree  belongs,  but  they  are  rough  to  the  touch,  Instead  of 
smooth  and  shinlnK  like  the  blrcli  leaf. 
They  are  from  2J  to  4  IncheH  In  length 
and  about  an  inch  or  more  In  width, 
oval  or  oblong-oval  In  shuiie,  long 
pointed  at  the  niieji,  and  rounded  at 
the  bniu',  and  with  miireInK  very  Bharply 
double  toothed.  The  upiJer  surface  of 
the  li-nves  Is  uaually  smooth,  except 
SdUietlmeB  slightly  hairy  on  the  veins, 
while  the  lower  surface  is  hairy  or 
even  woolly.  (Fig.  7.)  The  green.  In- 
conspicuous flowers  are  borne  hi  cat- 
kins, male  and  female,  and  are  pro- 
duced fri>m  April  to  May.  The  mate 
catkins  arc  cylindrical,  and  about  1) 
to  3  inchea  long,  while  tlie  female  cat- 
kins are  short,  maturing  in  July  or 
August  into  large  fruiting  cones  from 
I)  to  about  '1\  lncb(>s  In  length,  and 
very  much  reHembllng  hnjis  (fig.  7). 
Description  of  wooA  and  bark. — The 
Fio,  7.-IroDWood  {Clrifl.  viryMana),  |„„,.p  „.,^^  „„,,  ^,,p  ^^,^  „i,[p(,  ^^^ 
leitTCS  and  fruit.  ,  „_  ..  ^  ,         .   , 

bitter,  are  the  )>arts  employed  iti  med- 
icine. The  wood  is  white,  very  hard  and  strong,  and  ociiirs  In  pieces  a  few 
iuches  in  lengtli  and  of  varying  thickness.  The  bark  as  found  In  the  storea  Is  In 
flat  plecea  about  2  Inches  In  length ;  the  outside  grayish  gn^i  with  thin,  short 
scBlea;  the  inside  brown,  marked  with  long  fine  lined  or  ridges,  and  generally 
with  considerable  of  the  woody  |)ortion  adhering.    There  is  itractlcally  no  odor. 

I'rircii  and  UKVt. — At  present  the  price  jiald  to  collectors  runs  from  about  5  to 
6  cents  a  iwund. 

Ironwood  ia  used  for  Its  tonic,  ultcrallvc.  and  imtliwrlodic  proi>erties. 

8WEET  BIR<;iI. 

Bdula  Imta  L. 

Other  common  nnmrn.— Black  birch,  cherry-blrcb,  spice-blrch,  rlvpr-blrch, 
mahogany-birch,  mountain- niah<wni ny . 

Habitat  and  range. — This  Indigenous  tree  occurs  In  rich  woodlands  from 
Neivfoundlnnd  to  Ontiirlo.  wiuth  lo  Florida  and  Tennessee. 

Dem-riptUin  of  tree. — Sweet  blrcii,  which  somewhat  rescmWes  the  cherry  tree, 
attains  a  height  of  fmui  5(1  to  sfi  fe<'t,  and  liiis  brownish  reil,  sweet,  and  aro- 
matic bark.    The  bark  of  the  trunk  of  older  trees  ia  rather  thick,  aa  much  aa 
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one-balf  inch,  and  bas  rough,  platelike  fiH8ureB  (flg.  S).    Tbe  younger  brancbee 

are  coveted  wUli  a  beuutlful,  Hbluiag.  reddish  browu  bark,  wltb  a  layer  of 

yellowiiih   greeD   beneath   the    surface, 

and    furnished   with   numeroua    sniall. 

whitish    siHits.    tuowii    technically    aa 

"  lent  ice!  8,"  and  which  niay  be  desig- 
nated as  "  breathing  pores."    In  most 

of  the  blrcbes  tbe  bark  comes  off  In 

layers,  but  this  is  not  the  case  with 

the  sweet  birch.     The  youngest  twigs 

of  the  sweet  birch  are  densely  hairy. 

The  wood  Is  much  used  In  cabinet  woric, 

being  fiue  and  close  grained,  and  tak- 
ing on  a  very  high  [Kiilsh.     It  has  a 

rosy  color  when   flrat  cut,  which  be- 
comes darker  by  exposure. 
Tlie  young  leaves  are  covered  with 

sbtnlng,   silvery,    silky    hairs,    but   as 

they  grow  older  (bene  disappear  almost 

etillrely.     In  alia|)e  the  leaves  are  oval 

or  oblong-oval,  iicute  or  acuminate  at 

the   a[iex.   Houicwbat   heart   shajied   at 

tbe  biiso,  and   sharply  toothed ;   they 

are  about  3  lo  4  Inches  long  and  1  to 

2   inches  wide,  smooth,  bright  green 

and    shining    on    the    upper    surface, 

and  dull  green  on  the  lower  surface 

with  hairy  veins.  (Fig.  0.)  Like  the  bark,  the  leavi-s  are  also  aromatic, 
Tbe  flowers  are  of  two  kinds,  stamlnute  or  male  and  pistillate  or  female,  and 
arelmrne  In  seiiarate  catkins  or  slender 
HIiikcM.  The  male  catkins  are  In  droop- 
ing clusters  1!  to  3  Inches  long,  while 
tbe  female  catkins  are  shorter,  only 
ubiuit  1  Inch  or  less  In  length,  thicker, 
stemlesa.  and  nearly  erect,  (t'ig.  0.) 
They  evpand  with  the  leaves  or  be- 
fore, about  \prll  or  May  Ihe  cylin- 
drical (onelllie  fruit  is  ab(  ut  an  Inch 
In  length  The  hweet  birth  belooga 
to  thD  birch  family    (netuliiceae). 

Dmrrtpllfn  if  bark  —The  birch 
bark  of  ciumierce  coastals  of  pieces  of 
Irregular  Hi/i  generally  reddish 
hrtn\  n  and  smooth  ou  the  outside, 
llie  Iblu  outer  la>er  ha\litg  been  re~ 
moved  but  with  iilei.es  of  It  some- 
times adhering  The  inner  surface  Is 
also  reddish  brown  and  anioolh. 
Birch  hark  breaks  nllh  a  clean,  even, 
lomeuhat  granular  fracture 

CoUirtirtn  iricr*  and  «sri».— The 
bnrk  Is  collecteil  In  late  Hammer.    It 

fumlsiiPR  the  oil  of  sweet  birch  or  oil  of  Betula,  official  In  the  Iinlted  States  Phar- 

macopcela,  and  obtained  by  maceration  and  distillation     It  is  almost  Idoitlcal 


FlQ,  8. — Sweet  birch  (Betula  lenta),  trunk. 


FiO.  0.- 


rmklnH.  nnd  (rult. 
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With  wfntergreen  oil,  and  Is  employed  for  similar  purposes.    Both  bark  and  oil 
are  used  for  flavorltii;.    Birch  bark  will  bring  from  about  1  to  3  ceiitH  a  iNtund. 
The  bitter,  aromatic  leaves  are  also  used  in  domestic  practice,  aod  birch  beer 
Is  made  from  the  sweet  sap. 

TAG-ALDER. 

Alnut  rugoea  (Du  Roi)  K.  Koch. 

Bi/nonym.—Alnus  acrrulala  Wllld. 

Olhcr  common  natnci. — Common  alder,  red  alder,  smoolh  alder,  gree:!  alder, 
American  alder,  speckled  aider,  Rwamii-akler,  notch-leu ved  alder. 

Habitat  and  range. — Tag'alder  Is  found  In  swamjis  and  along  the  mareli; 
banks  of  Btreams  from  New  England  south  to  Florida  and  Texas,  and  westward 
to  Ohio  imd  Minnesota.    It  Is  a  native 
of  this  country. 

Dcucripiton  of  tree. — Sonie^mes  the 
tag-alder,  which  belongs  to  the  birch 
family  (Itctnlaccie),  attains  the  height 
of  a  tree,  but  mure  oflcn  It  Is  only  a 
shrub,  growing  from  5  to  20  feet  hlgb. 
with  a  smooth  brownish  gray  t)ark. 
The  leaves  are  2  to  4i  Inches  long, 
oval,  somewhat  leatherj-.  green  above 
and  below,  the  ajiex  round  or  blunt, 
and  the  base  narrowed  or  roundefl.  the 
margins  minutely  but  sharply  toothed. 
The  flowers  arc  produced  bt'fore  the 
leaves  are  out,  early  In  siirlug,  about 
March  or  April.  They  are  reddish 
green,  the  female  flowers  borne  in  an 
erect  catkin,  while  the  male  flowers 
are  borne  In  a  drooi)Ing  catkin.  The 
small,  oval,  conelike  fruit  usually  re- 
mains on  the  shrub  throughout  the 
winter.     (Fig.  10.) 

Di-HcriptUtn  of  hark. — As  It  occurs  In 
commerce,  tag-alder  bark  la  hi  straleht, 
curved,  or  occasionally  qiillleil  pieces  of  varying  length  and  width,  but  gen- 
erally broken  ii|i  Into  rnthi-r  small  pieces,  the  outer  surfai-c  brownish  gray  or 
greeulKh  gray  and  smoothlsh,  the  Inside  cinnamon  colored  and  closely  and 
coarsely  ridgc<I.  It  breaks  with  a  sharp,  even  fracture.  The  odor  Is  strong 
and  rather  aromatic,  and  the  taste  astringent  and  l)ltUT. 

PrUca  and  unr». — The  amount  jiald  to  collectors  ranges  from  1  to  4  cents  « 
pound. 

Tag-aldcr  biirk  Is  used  In  medicine  for  ItM  nMtrlngent,  alterative,  and  enictic 
prO|"erllt'S. 

WHITE    OAK. 
Oucrptis  alba  I* 


ij/Dia),  leaves. 


^dbyGoogle 


TREES  AND  SHBUBB  FUBNISHING   MEDICINAL  BABK8.  19 

Habitat  and  range. — The  white  oak  Is  found  in  woods  from  Maine  to  Minne- 
sota, Bonth  to  Florida  and  Texas,  but  is  most  abundant  in  the  Middle  States. 

It  Is  IhdlRenouB  to  this  country. 

Denvriiiliim  uf  trvi: — lu  dense  wo<)d8 

this  stately  tree  sometimes  reaches  u 

height  of  150  feet.    Usually  it  Is  about 

60  to  80  feet  high,  the  trunk  about  3  to 

4    feet    In    diameter,    and    with    many 

wlde-ti]>re«dlng  branches.     The  bark  Is 

grayish   and   comes   off   In   thtn   scales 

{fig.  11 ).     When  youns,  the  leaves  are 

red  and  hairy,  becoming  smooth  and 

thin  when   older,  with   n   llgbt  green 

upper  surface  and  paler  lower  surface 

furnished   with  prominent   veins.     In 

autumn    they    turn    a    beautiful    red. 

The  leaves  are  4  to  7  Inches  lonR,  and 

about  half  as  wide,   borne  on   stems 

about   half  an   Inch    In    length;    they 

are  divided  Into  from  3  to  9  oblong, 

blunt    lobes,    with    entire    or    toothed 

margins  (fig.  12).    About  the  time  that 

the     leaves    appear,     the    very     small 

greenish  or  yellowish  flowers  are  pro- 
duced.   The    male   flowers   are    borne 

In    slender,   tiaiially   drooping  aments, 

or  splkelike  clusters,  and  the  female 

flowers   singly.     The  fruits    (acorns) 

mature    the    first    autumn,    and    are 

about  1  Inch  lu  length,  about  one-fourth  covered  by  the  scaly  cup  (fig,  12). 

The  white  oak  Is  a  member  of  the  beecli  family   (Fai^cent). 

DnrripHon  of  bark.— The  dried  hark 
of  the  while  oak  Is  official  in  the 
I'nlted  States  Phamiacoixfila.  As 
found  In  the  stores  It  Is  In  nearly  flat 
pieces  about  one-eighth  of  an  Inch  or 
more  in  thickness,  rough  and  fibrous 
on  the  outside,  with  Ihe  outer  layer  re- 
moved,  brownish,  and  the  Inslfle  with 
short,  coarse  grooves,  the  whole  break- 
ing with  a  coarse,  tough,  and  splintery 
fracture.  The  odor  Is  ralher  strong, 
reminding  one  somewhat  of  tanhark, 
and  the  taste  very  aslrlngent.  The 
rbnrmacoixela  adds  that  It  does  not 
tinge  the  saliva  yellow  when  chewed. 
Collection,  prices,  and  usiw.— The  Iwst 
time  for  collecting  white-oak  bark  la  In 
tlie  spring,  as  at  that  time  It  Is  said  to 

Fio.  12. White  oak  (Querent  alba),  IravM     contain  the  greatest  amount  of  tannic 

and  ftcorns.  ncid.    The  outer  layer  Is  first  scraped 

off.    As  directed  by  the  United  States  Pharniacoixeta.  the  bark  should  be  "  collected 

from  trunks  or  branches  10  to  25  years  of  age,  and  deprived  of  the  i)erlderm." 
13S 
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The  price  paid  for  white  oak  bark  ranges  frou  1  to  3  cents  a  pound. 
The  hark  1h  a  iwwerful  astringent  and  Is  bIro  antiseptic. 


SLIPPERY  ELM. 

Ulmws  pubescent  Walt 

Pharmacopaial  name. — UlmiiH. 

Synonjtm. — Vlmus  fulva  Micbx.° 

Ollur  fommoa  natii ex. —Moose-elm,  red  elm,  Indian  elm,  rock-elm,  sweet 
elm. 

HtiMlal  and  range. — This  tree  la  native  In  woods,  along  str<<aniR.  ami  on  hillH 
from  Quebec  to  North  Dakota,  south  to  Florida  and  Texas.  It  Is  more  common 
In  the  weMtem  part  of  Its  range. 

Description  of  Iri-c. — The  sllp|)ery  elm  Is  usually  about  40  to  50  feet  in  height, 
although  It  will  sometimes  grow  as  tall  as  TO  feet,  with  a  trunk  about  21  feet 
In  thickness.  lu  dense  woods  it  grows 
tall  and  straight,  branching  some  dis- 
tance from  the  ground,  but  In  o|)en 
woods  and  fields,  where  It  often  occurs 
singly,  It  Is  more  spreading  and  ir- 
regular In  growth.  It  has  a  dark,  red- 
dish wood,  hard  and  durable,  and  Is 
covered  wllli  a  rough,  reddish  brown 
bark  ( fig.  13) .  Even  the  small 
branches  are  rough  and  Ihe  twigs  are 
furnished  wllh  rough  hairs.  The  leaf 
buds,  a  few  weeks  before  expanding, 
are  soft  and  downy  with  rust-colored 
hnlrs.  Short  dowuy  stiilhs  support  Ihe 
rather  large  leaves,  the  upixr  surface 
\  of  which  Is  verj-  rough  and  the  lower 
hair}'.  The  leaves  are  about  4  to  S 
inches  long  and  abont  2  to  2)  inches 
wide,    pointed    at    the    apex,    usually 

Fig.   i;i.  — Slippery  elm    HJImiu  pubcaci:na).     Iimce-ahiiped    oval     In    outline,    sharply 

"■""''  toothed,  and  with  an  obtuse,  unevenly 

slia|M>d  and  generally  heart-shaped  base. 
The  llowers  niiiienr  very  early  in  the  spring  (In  March  or  A|irll),  before  the 
leaves.  They  o^-cur  In  denm-,  Inieml  clusters  and  consist  of  a  bell-shaped,  downy 
cnlyx,  ustmtly  7  IoImhI,  no  (i)nilla,  nnd  Zi  or  7  reddish  slnmens.  The  winged  fruit 
which  follows,  known  lioianically  ns  a  "samara,"  Ih  flatteneil  nnd  circular; 
the  seed  Is  borne  in  the  center,  surrounded  by  the  winged,  membranous  margin, 
which  aids  ItM  dlsiterslon  by  the  wind  (Rg.  14).  Sll|i|)ery  elm  belongs  to  the 
elm  family  (T'lmnccK). 

DrHcriplian  o/  Jinrk. — The  commercial  article  consists  of  pale  brown  or  whitish 
brown  flat  iiieces  tied  in  bundles,  and  It  also  occurs  on  tlie  market  In  smaller 
pieces  of  uneven  sIkp,  suitable  for  grinding  |Hir|)ose».  but  which  bring  a  lower 
price.     The  Hat  plcii's  are  of  varying  length  and  width,  abont  an  eighth  of  an 

■■The  phurmucoiMBlul  usage. 
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Incb  ia  tblckness,  tbe  outer  bark  bavlng  beeu  removed  In  accordaDce  wltb  tbe 
requirements  of  Ibe  PbarmacoiMsIa,  but  BoiiietlmeB  patcbee  of  it  are  still  found 
Hdbering.  Tbey  art;  tougb,  and  break 
witb  a  flbroua  fracture.  The  Inner  eur- 
face  Is  fellowlBb  brown  and  marked 
witb  flue  fiirrowa.  SHiiiiery  elm  bus 
a  faint,  peculiar  odor,  and  a  mucilat;!- 
noiiB  but  Insipid  taete. 

Collection,  pricrx.  and  u»e».—Tbe 
outer  bark  is  ruaaed  or  sbavetl  off 
before  removinE  tbi?  Inner  l)ark  from 
tbe  tree,  wblch  atone  !a  re<x)^i!ze<l  as 
official  In  tbe  United  States  rbarma- 
copcela.  It  is  taken  from  tbe  tree 
In  long  strl|>8,  and  cenerally  dried 
under  preitaure  so  tbat  It  will  remain 
flat. 

Tbe  price  paid  for  slippery  elm  bark 
1b  from  3  to  10  ceiitB  n  t>ound,  depend- 
ing u|x>n  qualltj-.  tbe  Hmall,  Irregular 
pleceit  bnring  leaa  value  tliun  tUe 
large,  flat  pieces. 

Tbe  niueilnglHOUB  ebaracter  of  stlp- 
perj  elm  bark  renders  It  useful  in  re-     i.-|ti,  I4.— slippery  elm  iuimua  pubr«rfR<), 
lievlug  coughf,  and  it  ia  nlao  eniplo}-ed  Ifavea.  flowera,  aod  fruits. 

In    trenthiR  diarrboal  complaints.    It 

Is  soothing  and   allays  Inflammation,   and   Is  nlso  somewhat  nutrillons.    In 
certain  sections  of  the  country  itonlticea  are  made  from  tlie  bark  and  applied 
to  abscesses. 


(1)   Magnolia  a<-u 

ninala  U 

(2)   Mag- 

nolia     tripvtala 

I..;     (3) 

Magnolla 

glaura  I.. 

Synoni/mK.—  (2-i 

Mag  nil  ia 

iimhrella 

Ijim. :  (:j)  Mngniillti  rirglnlaim  I^ 

nilirr  poninion 

mm  (■«._( 

)    rneum- 

ber-tvee,  monntalt 

magnolia. 

blne  mag- 

unihri'lln- 

ti-ee,  elkwiMxl :  (.t) 

sweet  bay 

whlte  lifty. 

nweet    magnolia. 

leuver-tre. 

^    Bwamp- 

BBSsafras.  8wanii>-lanrel. 

UubUiil    ami    rangr.—  (1) 

ilngnoUa 

acmnlnnta  ocenrs 

In  the  ni 

mntalnons 

regions  from  New 

York  to  <! 

e-irgla.  Imt 

Is    most    abnndm 

t    In    the 

Southern 

States:    (2)   3l,iff> 

•iJia   tripclttla   grows 

In  rather  moist,  ri 

bsoll;   it  Is  nowhere 

Is  widely  distributed 

Pla.  16, — Cucumber- tree  fUaanolla  acumi 


In  tbe  Apiwlacbtan  Mountain  region:   (-i)   Magnolia  glaiica  Is  found  In  swamps 
and  Bwauipy  womls  from  Massachusetts  to  the  (;nlf  of  Mexico. 
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Descriptions  of  trees. — Magnolia  acuminata,  which  la  n&tlve  in  this  coun- 
try, reaches  a  lielglit  of  from  CO  to  80  feet,  the  tnink  strnlglit,  from  4  to  5  feet  In 
diameter,  and  with  a  rough,  diirk  gniy  bark.  The  leaves  are  0  to  10  tncbea 
long  and  about  3  Inches  wide,  oval  aud  tbiii,  |)oiiited  at  the  apex,  and  generally 
rounded  at  the  base;  they  are  pale  greeu  imderiieatU  aud  somewhat  balr,v, 
especially  aloug  the  veins  (fig.  15).  The  numerous,  slightly  fragrant  flowers, 
which  appear  from  May  to  June,  are  rather  large,  measuring  5  to  6  Inches 
across,  oblong  bell  shaped,  greenish  yellow  with  a  bluish  tinge,  and  having  0 
to  B  obovate  |)eta]s.  The  cylindrical.  Beiiliy  fruit  cone,  slioiit  3  Inches  In  length, 
turns  rose  colored  as  It  matures.  In  form  It  resembles  a  small  cucnmber,  whence 
the  name  "  cuc«uiber-tree  "  Is  derived.  When  rliie,  tbe  several  capsules  compos- 
ing these  cones  burst  open,  disclosing  bright  scarlet,  shining  senla  about  the  alze 
of  a  pea,  which  after  a  while  are  suspeude<l  from  tbe  cone  by  nieaiis  of  a  slen- 
der, elastic  thread  for  some  time  be- 
fore falling  to  the  ground.  All  of  the 
species  of  Magnolia  here  mentioned, 
and  which  belong  to  tbe  magnolia 
family  (Magnollaceie),  bear  these 
scarlet  seeds,  and  the  method  of  sep- 
arating from  tbe  cone  Is  the  same. 
The  soft  lieartwood  Is  yellowish  brown, 
while  the  eopwood  Is  lighter. 

Magnolia  iripciata  Is  a  smaller  tree, 
not  exceeding  40  feet  In  height,  also 
native:  the  smooth,  gray,  slender  trunk 
meflsures  from  4  to  IS  Inches  in  diame- 
ter.    Its   leaves  are  clustered  at   the 
ends  of  the   flowering  branches,   and 
are  from  12  to  IS  Inches  long  and  about 
4  to  8  Incbcs  wide,  obovate,  pointed 
at  both  ends,  the  upper  surface  dark 
green  and  smooth,  the  lower  light  greeu 
and  wore  oi-  less  pubescent   (flg.  16). 
Tlie  (lowers  are  white,  faintly  odorous, 
lu-oduceil  in  May,  and  are  7  to  8  inches 
In  diameter,  wilh  S  to  12  narrow,  lance- 
1h  rose  colored,  conical,  4  to  G  Inches 
scarlet  seetla. 
g       iKi  t  "*  feet  In  helght,'w1th  a  smooth  wbitlsta  gray 
[tit       fi>ot  In  dliinieter.     The  leaves,  which  are 
I  g  b        bes.  lire  thick  and  lenthery.  smooth,  dark 
h     1  w  fice  imle  green  and  glaucous  or  somewhat 

sctit  }  fl  s  are  large,  terminal,  of  a  creamy  white 
II  I  I  with  obovate,  rounded  petals,  and  a  very 
c  1      t  2  to  3  Inches  In  diameter.    The  fruit  cone 

h  Ij^lit      1 1     g.  and  pluh,  with  numerous  scarlet  seeds 


Fio.ie.— l'DibreUu-lree(iU'i|;noIfa 

shaped  petals.    The  mature  fruit 
long,  and  contains 
Magnolia  gl     en 
trunk  from       f        I 
scattered  al     g  tl 
green  above       d 
hafry   (flg.  1  )      Tl 
color,  somewh  t  ^1 
fragrant  oil 


Is  li  to  2  i     b 
(flg.  17). 

Deseriplio      f  I 
conslderablj 
They  all  posse 
herein  desc  IImhI 

The  last    'diti 
following  pa     b 


h.  — M  gl    II    1     b.  as  found  In  commerce,  sometimes  varies 

t      f  th     dlfl'erent   siwch'S  from   which   It   Is  collected. 

II      I     pe  tl       however,  and  the  biirks  of  the  three  species 

ffi  I  1  f        1S20  to  isim. 
f  th     N  tl       1     tandard  IMsiicnsntory   (1005)   contains  tbe 
ii      t     <ii  K  tb    description  of  Ihe  iHirk: 


.,C(iogIe 
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"  The  commercial  bark  varies  most  widely,  according  to  tlie  species,  tbe  age, 
and  the  presence  or  abeence  of  the  corky  layer,  bo  that  a  gCDeral  description 
18  extremely  difficult  The 
outer  surface  of  old  bark 
of  all  BpecleB  is  more  or 
less  aBhy  gray,  due  to  the 
growth  of  lichens.  When 
youog,  it  ts  smooth  or  even 
glossy  and  of  a  browa 
color,  varying  more  or  less 
to  orange  or  purplish  red. 
With  age  It  gradually  be- 
comes warty,  the  warts  at 
iengtli  confluent  Into  ridges 
and  the  rldgea  at  length 
Assured.  The  Inner  sur- 
face Is  at  first  whitish,  be- 
coming gradually  yellow- 
ish or  pale  brown,  smooth, 
and  very  finely  and  closely 
Striate,  the  strls  loug  iiiid 
straight.  When  the  bark 
has  been  deprived  of  the 
corky  layer,  the  outer  sur- 
face Is  almost  exactly  like 
the  Inner.  Id  young  bark, 
however,  a  green  layer  ap- 
pears u|>0D  the  removal  of 
the  cork.  The  fracture  of 
the  outer  layer  Is  smooth, 
short,  and  granular,  of  the 
Inuer  more  or  less  tough- 
fibrous.  The  transverse 
section  Is  brownish  and 
exhibits  rather  broad  bast- 

wedges    and    medullary     ^'°-  ^^- — Sweet  Imy  (Uat/nolia  glauca).  leaves  aad  (rult- 
rajs.     The  odor  Is  slight,  '"^  ""'^'' 

the  taste  warm,  spicy,  and  somewhat  astringent  and,  ci^i>eclally  of  the  young 
bark,  bitter." 

Collection,  prices,  and  uses.— The  bark  of  the  trunk  or  root  la  removed  In 
spring  and  summer. 

At  preaent  there  does  not  seem  to  be  much  demand  for  magnolia  bark.  The 
price  paid  for  the  collection  of  the  bark  is  about  3  cenis  a  pound. 

The  burk  la  used  for  Its  loulc  properties,  for  exciting  perspiration,  and  In 
the  treatment  of  fevers. 

TDUP-POPLAR. 
LIriodendron   tiilipifera   L. 

Other  common  name. — T.lrlodendron,  tulip-tree,  whitewood,  canoewood,  yel- 
low poplar,  blue  poplar,  hickory-poplar,  lyre-tree,  saddle- leaf,  saddle-tree, 
cucumber-tree. 

70075— Bui.  139—00 i 
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Habitat  and  range. — Thu  tiiII|>-|io[>lnr.  ivhicli  oci^iirs  In  rich  woods,  attains  Ita 
greatest  size  In  llie  Middle  mid  Suiitlieni  States;  its  range  extends  from  New  F^g- 
Inud  to  Florida,  westward  to  Michigan 
and  ArkaiiNis.     It  is  also  cultivated. 

Description nf  (ttc— This  most  tiand- 
some  native  lorest  tree,  a  member  of 
the  magnolia  family  {MagRollacete), 
Is  readUj*  distinguished  bj-  Its  some- 
wliat  i>eoullarly  sliai>ed  leaves,  and  In 
spring  by  Its  greetiisb  yellow  t«ni>- 
shai>ed  flowers.  It  attains  frcat 
lieigbt,  from  60  to  ]D0  feet,  and  Is 
very  syninictrlcal  In  shape,  with  a 
straiglil,  cylindrical  trunk  covered 
wltli  graylRli  brown  biiric  which  in 
young  trees  Is  smooth,  but  Ijecoming 
rough  and  Assured  as  llie  tree  grows 
older  (lis.  IS),  The  leaves  are  smooth, 
generally  rounded  at  the  base,  tiie  top 
uotched.  or  ai>t'caring  as  tbouiih  cut 
straiglit  acrtiss.  They  are  ronndlsh  in 
outline  or  broadly  oval,  from  3  to  6 
inches  long,  and  have  two  to  four  lobea 
at  the  Ijase  and  two  at  the  to|>,  the 
uiarglns  between  the  lobes  rouuded 
Fig,  18.— TuHpiioplnr  l/Jrluc/cmiron  talipi-  out,  the  base  rounded  or  abruiKly 
Ivra).    Iniuk.  oIltUBC.      (Fig.    10.) 

The  erect  flowers  Hi)i>ear  In  siiring.  and  although  they  are  quite  lai^e — 
about  2  inchra  long— they  are  not  verj-  cimsplcuous  for  the  reason  that  their 
colors  so  blend  with  the  yi-llow-gn-en 
foliage  of  early  spring  that  they  iiass 
almost  unnotici'd.  On  examining  these 
flowers  more  closely  they  will  be 
found  to  resemble  tuiiiis  In  form, 
with  a  very  modest  coloring,  however, 
of  green  with  a  sllEht  orange  tinge 
toward  the  base  of  Ihe  iietals.  and  the 
inside  of  the  Bower  orange  colored. 
The  flowers  have  six  petals  and  Ihree 
reflcxed  pelnl-llke  soiials,  and  numer- 
ous stamens.  The  fruit  riueus  iu  the 
form  of  u  dry,  [wlutcd  cone,  about  :i 
inches  iu  length.     (Fig.  VX) 

Dc^niptlon  -if  barh.—Thc  bark  of 
both  trunk  and  root,  deprived  of  the 
uuter  layer,  is  used  medicliinlly,  and 
the  tHlip-i>oplar,  or,  as  it  is  most 
frequently  called  in  the  drug  trade, 
yellow  iwplar,  or  I.lriodendron,  was 

otiicial  in  the  Vuiled  States  Pharnia-       Pio.  in. — Tullp-pnplnr  (/.Morfmrfroii  tuHpi- 
coiKBia  from  ISM  to  ISSO.     It  consists  '"'"'■  ''■'■"■'^*'  ""wcrs,  and  fruli, 

of  slab-like  piei-cs  3  or  4  inches  long,  very  light,  the  outside  as  well  as  the  inside 
of  the  Inner  hark  yellowish  white.     When  broken  ihe  fracture  is  ragged,  splintery. 
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and  uneven.  Tlicre  is  a  pronounced  beavy,  uiiiileasaiit  odor,  and  tbe  taste  U 
aromatic,  pungent,  bitter,  and  aomewliat  astringent.  The  root  bnrk  la  soiue- 
wbat  darker  than  tbat  ot  tbe  tree  and  Is  c»nHid<>red  much  more  powtTfiil. 

Collectifm,  priccn,  and  uses. — In  spring  the  bark  Is  easily  iie|>arated  from  tbe 
wood;  the  outer  layer  Is  shaved  off,  and  the  inner  tiark  is  then  ]>eeled  in  lat^e 
slabs  about  6  Inches  in  width  and  from  3  to  tt  feet  in  length.  The  root  burh 
Is  col]«'ted  In  winter. 

Collectors  receive  from  about  H  to  3  cents  a  pound. 

Tbe  bark  of  the  tulip-poplar  Is  regarded  as  a  bitter,  stliuitlant  tonic,  and  Is 
considered  useful  In  fevers,  rheumatism,  and  digestive  disorders. 

SASSAFRAS. 
SaKMafraii  tagiiafraii  (J.)   Karst. 

Fharvtacopmal  name. — Sussafras. 

Hi/niiHgms. — tfangafraii  officinale  Kees  &  Etwrm. :  Ha»aafra»  rariifolium 
(Sallsb.)  O.  Kuntze." 

Other  common  names. — Ague-tree,  saxlfrax,  cinnamon wikmI,  saloop,  smelling- 
Btlck. 

Habitat  and  rangr, — Sassafras  la  a  native  tree,  occurring  In  rlcb  woods  from 
MaasachuBetts  to  Ontario  and  MichlEau,  south  to  Florida  and  Te.vus. 

Dcacrlplion   of   trie, — Sometimes  the   sauirafras   reaches   almost   1110   feet   in 
height,  Its  greatest  height  U'lng  altalued  In  tbe  Soutli,  but  In  the  North  It  oi'L-urs 
principally  as  a  shrub.     The  bark  of  old  trees  Is  rough  and  (Issurcd,  and  ot  a 
grayish  color,  but  the  young  twigs  are  smooth  and  green.     The  leaves  are  ™ry 
variable  In  outline— some  oval,  some  with  three  lobes,  and  some  with  but  one 
lobe  on  the  side,  shaped  like  a  mil  ten  (llg.  20).    The  Dowers  arc  ycllowlnli  green 
and  fragrant,  nnd  are  borne  In  inconspicuous  clusters,  the  stamlnute  and  pistil- 
late on  different  trees;  they  api>ear 
in  eiirly  spring,  about  the  time  that 
the   leaves   unfold,     Tbe   fruit,   which 
r likens    about    September,    Is    oblong 
roundish,  about  the  size  of  a  |)ea,  dark 
blue,  one  seeded,  and  borne  on  a  thick, 
club-sba|)ed  red  stalk    (flg.  20).     All 
parts  of  tbe  Irce  arc  aromatic.     It  be- 
longs to  tbe  laurel  family  (lauracete). 
The  wood  Is  light,  but  strong  and  dur- 
able, whitish  or  with  u  reddish  tinge, 
and  also  aromatic,  except  In  the  older 

DcKcriiiHon  of  bark. — The  dried  bark 
of  the  root  of  sassafras  la  otflclul  in 
the  United  States  I'harmacopcelu.  As 
it  occurs  in  the  shops.  It  Is  In  Irregu- 
lar curved  pieces  of  varying  length; 
BDiooth,  the  onler  graytsli  layer  hav- 
ing been  removed;  rusty  red,  soft,  and  •'"'Q-  l^' — Snstmfriiu  (xamajrat  >atia!rat>, 
breaking  with  a  short,  cork-like  fnic-  '^""^  ""^  ''■""^' 

ture.  Tbe  Inside  of  the  bark  Is  marked  with  short,  indellnitc  lines.  The  odor 
Is  very  aromatic,  and  the  taste  is  sweetish,  bitlngly  aromatic,  and  astringent. 
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Colleclion,  prices,  and  u»e». — SasMfniH  bark  Is  collected  In  early  sprtug  or 
autumn  from  Ilie  root,  and  tlie  outer  hirer  removed. 

SaEisafraa  bark  Is  UHed  for  its  tonic  pro|)ertleB.  It  forms  a  popular  dotuestk 
"  sprliig  uiodk'lne,"  and  in  early  eprlng:  the  market  women  display  on  their 
standH  bundles  of  BHSBafras  bark,  tu  be  made  Into  a  tea.  by  mauy  iieople 
regarded  ub  a  useful  remedy, 

.Sasnafras  oil,  also  otHciai  In  the  United  States  Pbamtacopcela,  is  distilled 
especially  from  the  mot  bark,  but  often  also  from  the  whole  root.  Maryland, 
Virginia,  aud  Pennsylvania  are  the  most  Important  centers  of  production.  It 
Is  used  as  an  anodyne,  also  as  a  stimulant  lu  neuralgia,  and  for  the  puriKiee 
of  flavoring;  confectionery  and.snaiM. 

The  dried  pith  (or  medulla)  from  the  brancbeH  is  likewise  official.  It  yields 
n  mucilaginous  liquid  with  water,  and  forms  a  soothing  application  for  in- 
Bamed  conditions. 

The  price  paid  to  collectors  may  rautse  from  2  to  10  cents  a  iiound,  according 
to  quality. 

ai'lCEBCSII. 

Benzoin  Iicii^ofn  (L.)  Coulter. 


Lindera  Itemiiin  Melssn. ;    Henzoin  odoHf- 


allspice,  spicewood. 


HynonymM. — Laurun   bfn:oi, 

Other  romnton  names. — Fevprt>usb,  Beujamln-butib, 
snap  wood. 

Habitat  and  rangr. — This  Indigenous  shrub  frequenls  damp,  shady  wimkIs  and 
Is  seen  along  streams  from  Ontario  south  to  Xorth  ('aroilna  and  Kansas. 

DcsKi-iption  uf  ah  rub. — The  stem  less 
clusters  of  yellow  flowers  of  the  splce- 
bush  appear  very  early  In  spring,  about 
March  or  A|iril,  before  the  leaves. 
This  shrub,  a  member  of  the  laurel 
family  (I^uraceie),  ranges  from  4  to 
20  foet  In  height,  and  has  a  smooth 
bark  and  slender  green  twigs.  The 
leaves  arc  oval,  sliar])  pointed.  2  to 
5  inches  long,  about  half  as  wide  and 
narrowing  toward  the  base,  lighter 
colored  on  the  lower  siirface,  and  with 
margins  entire.  Some  of  the  leaves 
are  rounded  at  the  top.  The  flowers 
arc  small,  bright  yellow,  with  a  fra- 
grant odor,  and  about  font  to  six  In  a 
cluster,  the  stamtnate  and  pistillate 
flowers  i)roduced  separately.  The  clus- 
ters of  fruit  rl|ien  In  autumn,  and  each 
bright  red,  obovate  fruit  contains  one 
large  white  need.  (Fig.  21.) 
Flo.  I'l.-Spicehush  (B«..'oin(,t:n;oln),  ieavra,  B  cwHpf  ion  o/ l.nrt.— The  tU  In  quilled 
flowpra.  and  frultB.  pieces  of  bark,  as  found  In  commerce, 

are  dark  brown  on  the  outside,  with 
small  corky  warts,  and  lighter  brown  and  smooth  on  the  Inner  surface.  In 
older  hark  llie  corky  eicresi-ences  will  be  found  more  prominent,  and  the  color 
Is  also  more  ashen.  The  bark  of  the  splcehnsh  breaks  with  a  short,  granular 
fracture,  has  a  fahit,  pleasant  odor,  and  a  warm,  spicy,  and  astrlngeat  taste. 
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Collection,  pricea.  and  uecg. — In  the  spring  tbe  bark  can  be  readily  removed 
In  qnltla.  and  this  \e  generally  tbe  time  wben  It  la  gathered. 

At  present  the  price  puld  tu  colleetors  is  abuut  3  cents  a  pound. 

The  Imrk  Is  used  us  a  remedy  against  worms  and  U  also  employed  lu  tbe 
treatment  of  fevers. 

The  frnitB  are  likewise  employed  In  medicine. 

WITCH-HAZEL. 

Hamameli*  virginiana  L. 

Pharmacopaial  name, — Hamamelis. 

Other  common  namPH. — Snapping  hazel,  wlnterbloom,  wych-hazel,  striped 
alder,  si>otted  alder,  tobacco-wood. 

Habitat  and  range. — Witch-hazel  Is  found  In  low  damp  woods  from  New 
Brunswick  to  Minnesota,  south  to  Florida  and  Texas. 

Degcrlplion  of  shrub. — This  Indigenous  shrub  Is  one  of  our  most  peculiar 
planis.  Inasmuch  as  It  begins  to  flower  when  all  other  trees  and  plants  not  only 
are  through  flowering,  but  generally 
have  lost  their  foliage,  namely,  lu 
November  or  even  December.  The 
seed  is  formed,  but  does  not  ripen 
until  the  following  season.  The 
peculiar,  yellow,  threadlike  flowers 
among  the  usually  bare  branches  at 
a  season  when  most  other  vegetation 
Is  dcflil  and  the  snow  sometimes  flies 
Is  a  novel  sight. 

Wlteh-liazi'l  sometimes  grows  to 
about  2')  feet  In  belght,  usually  only 
8  to  in  feet,  wllh  a  crooked  stem 
covered  with  smooth  I  sh  bn)wii  bark, 
often  with  a  growth  of  lichens,  and 
having  many  long,  forking  branches. 
Tbe  lenvw"  are  3  to  0  Inches  long, 
broadly  oval  or  heart-shaiwd  oval. 
with  uneven  sides,  wavy  niargins  and 
downy  hairs  when  young,  but  be- 
coming smooth  as  they  grow  older 
(fig.  22). 

The  dowers,  ns  already  stated, a |>|)ear 
very  late  In  autumn:  they  are  bright 
jellow,  and  consist  of  a  4-parted  corolla,  with  four  long,  narrow,  strap-shaped 
petals,  which  are  variously  twisted  when  in  full  Bower.  The  l>eaked.  densely 
hairy  sef^l  capsule  matures  the  following  season,  bursting  oiien  elnstlcally.  and 
scattering  the  large,  black  and  shining,  bouellke  seeds  for  a  distance  of  several 
feet.  Thus,  while  the  tree  Is  In  flower,  there  may  be  seen  at  the  same  time  the 
mature  seed  capsules  of  the  previous  season.  (Fig.  22.)  This  shrub  belongs 
to  tbe  witch-hazel  family  (Ilamamelldaceie). 

Description  of  bark. — lender  wltcb-ha7£l  or  bnmamells  bark,  official  in  the 
United  States  Pharniocoixeia,  Is  understood  the  bark  and  twigs  of  the  witch- 
hazel.  The  bark  Is  found  In  commerce  In  the  form  of  quills,  varying  In  length 
and  width,  and  Is  sometimes  a  purplish  brown  on  the  outside,  sometimes  a 
whitish  or  grayish  brown  color;  occasionally  It  is  smooth  with  a  few  warty 
I3S 
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protuberances  or  numerous  lentlcels,  and  again  It  is  furrowed  and  scaly,  or 
even  ragged.  Tbe  iDSide  is  pale  brown  or  yellowish,  usually  with  long,  straight 
lines.  Soiuetlmes  frngmeiits  ot  the  whitish  wood  are  found  adberlug  to  the  In- 
aer  surface,  and  such  bark  ebould  be  discarded.  Witch-bazel  bark  breaks  with 
a  weak  fracture.  There  is  a  scarcely  perceptible  odor,  and  tbe  taste  Is  astria- 
gent  and  somewhat  bitter. 

The  toiigb,  flexible  twigs  do  not  exceed  one-quarter  of  an  Inch  Id  diameter,  are 
branching,  yellowish  brown  to  a  very  dark  or  purplish  brown,  faintly  wrinkled 
Imgtbwlse,  and  with  small,  round,  Ilgbt.coiored  lentlcels.  Tbere  Is  a  small  cen- 
tral iJlth,  and  the  bark  wblcb  surrounds  the  greenish  wblte  wood  occupies  about 
one-llfth  of  the  radius.  If  the  twigs  are  more  than  a  quarter  of  an  Inch  In 
thickness,  there  will  be  too  large  a  iierceiitage  of  wood,  which  Is  Inert. 

Collection,  prieea,  and  uses. — The  bark  and  twigs  are  the  ptrta  designated  BB 
official  In  tbe  United  States  Pharmacoptela,  In  the  United  States  Pharmaco- 
poein,  1^90,  the  leaves  outy  were  official.  The  witch-hazel  ludustry  la  carried 
on  to  R  considerable  extent  In  portions  of  tbe  New  England  States,  the  farmers 
bringing  in  to  tbe  distilleries  cartloads  of  tbe  brush.  Witch-hazel  bark  brings 
about  1  to  4  cents  a  pound. 

Wltch.bazel  ts  generally  used  for  relieving  Inflammation  of  various  kinds,  and 
Its  aootbing  properties  were  known  to  the  American  Indiana.  The  name  "  witch- 
hazel "  Is  derlve^I  from  the  fact  that  formerly  the  forked  branches  were  used  as 
"  divining  ro<ls,"  it  bavtng  been  tbe  belief  that  these  branches  were  widowed 
with  a  miraculous  imwer  of  locating  treasures,  sources  of  water  for  wells,  etc. 

Tbe  leaves  are  still  otHcial  in  tbe  United  States  PharmacoptEia. 

BLACKBERRY. 

(1)  Rabas  rillOKUH  Ait;  (2)  Rubim  ulgrobareus  Bailey;  (3)  Rubus  cuneifoliua 
Pursh. 

Pkarmacop<Fial  name. — Rubua. 

Synonum- — (2)  Riibiis  rilluxus  A.  (Jray,  not  Alt 

Comimin  najiics. — (1)  American  blackberry,  bramble  blgta-bnsta  blackberry, 
one-flowered  dewberry,  fingerberry ;  (2)  blgh-bush  blackberry ;  <;{)  sand-black- 
berry, knee-high  blackberry. 

Habitat  and  range. — (1)  The  American  blackberry  la  found  lii  sandy  or  dry 
Boll  near  the  coast  from  Maine  to  South  Carolina ;  (2)  the  high-bush  blackberry 
occurs  in  drj-  flelds  and  along  roadsides  from  the  New  England  States  to  Flor- 
ida, west  to  Arkansas;  and  (3)  the  sand-blackberry  frequents  sandy  soil  friHU 
Connectlcnt  to  Florida,  west  to  Mis.'ionri  and  T^uisiana. 

DateriptiotiK  of  plants. — The  blackberries  are  so  well  known  that  it  is  nnnecea- 
sary  to  describe  tbem.  They  are  very  similar  to  each  other,  differing  principally 
In  their  habit  of  growth,  tbe  American  blackberry  being  a  trailing  plant  with 
slender  branches,  wliereas  the  blgh-bush  blackberry  and  sand-blackberry  are 
more  shrubby  plants. 

Other  apeeicx. — Ttesldes  tbe  blackberries  just  mentioned,  and  which  are  offl- 
ctal  in  the  United  States  Phannacot>rein,  Eighth  Kevlslon,  there  are  two  otiiera 
which  were  official  In  tbe  United  States  Pbarmacop«ela  for  1890,  and  which  are 
still  collected.  Tbese  are  tbe  low-running  blackberry  (/fubus  })rocumben«Muhl„ 
^Ti.,  R,  canadrnitia  T.  &  G.,  not  L.),  and  tile  low-bush  blackberry  or  aontbem 
dewberry  (Rubm  trivialis  Micbx.),  both  being  generally  trailing  plants.  All 
are  members  of  tbe  rose  tnmily  (Itosaceie). 

Descrijit  it'll  of  bark.— Tbe  three  si)ecles  of  blackberries  mentioned  sa  ofllcla] 
have  long,  horizontal  rootslocks  covered  with  a  thick  bark,  which  Is  the  part 
136  ^ 

D.g.tizecbvGoOgle 


TREES   AND  SHRUBS   FUHNISHTSG    MEDICINAL    BARKS,  29 

used  medlclnaltr.  In  tbe  stores  it  is  fouod  In  long,  quilled  pieces,  or  la  bands, 
tuiigh  nud  flexible,  Ilie  uutside  n  di<rk  redtlisb  brown  or  Anrk  browiiisli  gray, 
ratber  suiootb  or  slightly  sciily;  Inside  IhiIc  brown,  wltb  lung  cimme  groovcH. 
It  breaks  witta  a  tuusb,  flbroux  fracture,  imd  bus  no  odur,  but  nil  nstrlugent, 
soniewbat  bitter  tnale. 

Collection,  pricen,  and  u»c». — The  bark  of  the  root  la  tbe  pnrt  collected,  nnd  is 
stripped  by  malting  nn  Incision  leuRlbwIse  on  one  aide  of  tbe  root,  after  whicb 
it  separatea  easily  fn)ai  tbe  root,  forming  long  quills. 

At  preBent  the  amount  imld  for  tbe  collection  of  lilacki)erry  bark  ranges  from 
2  to  4  cents. 

Tbe  blackberry  bnrkn  pobspbb  tonle  and  astringent  pro|iertii*s  and  form  a 
popular  remedy  lu  tbe  treatment  of  dlarrbeal  complalnis. 

AMERICAN  MOL'XTAIN-ASII. 
SorbuK  americana   Marsh. 

ftjfnonvm. — Pyruf  amrrirana  IiC 

OthiT  common  namm. — Itoiindwood,  ronnd-trce.  Amerloiin  rowan-tree,  Amer- 
ican service-tree.  niountaln-Rumnc,  doglterry,  qulck-tteiini,  wild  aRh.  wine-tree, 
wltchwood,  llfo-of-uiaii,  Indian  nioKeniize,  nilsm>y  iniiOHey,  niiHise-miBiie. 

SaMiil    and    raiigr. — The   American    uiountuln-aMb   oci-nrx    in    swamps,    low 
woods,   or   moist   ground   from   NewfonnillauU   south   along   tbe    mounlainn   to 
North  Carolina,  and  to  Michigan.    It  Is  most 
abundant    in   tbe  northern    portion    of    Its 

DmrrlpUon  of  tree. — This  1b  a  rather 
small.  Bmoolh-barkeil  tree,  very  brilliant  Id 
fall  and  early  winter  wllb  Its  cluRters  of 
bright  red  berries.  Its  greatest  height  IB 
about  30  feet,  nllh  the  trunk  meiisurlng 
about  IS  Incben  In  diameter,  and  covered 
with  a  amootb,  dull  brown  or  graylBb  bark. 
Tbe  leave!!,  rexenibllni;  IboMC  of  the  sumac, 
consist  <if  from  11  to  17  lance-shaped,  long- 
pointed  leaflets  alK>ut  li  to  4  inches  long 
(flg.  23).  When  young  (hey  are  somewhat 
hairy,  both  sides  becoming  smooth  later. 
bright  green  on  the  uii|)er  nurfnce.  but 
Uiiually  lighter  coloreil  on  the  lower,  the 
margins  sbarjily  tootbnl  with  short,  stiff 
teelb.  Tbe  white  ticiwers  are  home  in  dense 
clusters  measuring  3  to  0  Inches  across, 
nnd  bnve  an  nm-shaiMxI  calyx,  .'■  rounded 
jietals,  and  numerous  stamens.  Tbe  Ameri- 
can Diountain-asli.  wlilcli  belongs  to  tbe 
apple  family  (Malaceie),  flowers  nlmut  May  "'  "■ 
or  June,  and  Is  followed  later  In  the  season 
by  large,  dense,  showy  clusters  of  round,  bright  reil  berries,  about  the  size  of 
peas  (fig.  23).    It  is  Indigenous  to  this  coiintrj'. 

Drxcriiitlon  of  bark. — As  found  In  tbe  stores,  American  niounlnln-nsli  linrk 
consists  of  coars*-  pUrcs  of  varying  lengtb,  alMmt  a  quarter  of  an  Inch  In  thick- 
ness, with  the  outer  la.ver  reumved  ;  tbe  ontslde  is  yellowisb  or  [uile  brown, 
smoothlsh  or  simiellmes  with  faint,  leuglbwise  wrinkles,  tbe  inside  sinouth 
and  brown.  It  Ik  odorless,  but  the  taste  is  biltur  and  iiMlriugeut. 
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Pricex  and  ugeg. — At  present  American  moiiutaln-aali  bark  brings  from  aboat 
3  to  5  cents  a  pound.  It  is  used  for 
Its  tonic,  BBtriugent,  and  antiseptic 
properties, 

WILD  CHERRY. 

Prunag  seroUna  Ehrh. 

Pharmacopfeial  name. — Prunus  vlr- 
Kinlana. 

Si/noiiDin. — Prunut  i-irginiana  Mill., 
not  of  LInnieus. 

Othvr  common  names.— Wild  black 
cberry,  cabinet-cherry,  black  choke, 
rum-cherry,  whisky-cherry,  VlrKinlao 
prune-bark. 

Habitat  and  range. — The  wild  cherry 
occurs  in  woods  or  open  places,  and  Is 
most  abundant  In  the  Southeastera 
States,  but  Its  range  extends  fr<»n 
Nova  Scotia  to  Florida,  westward  to 
Texas,  and  nortii  through  Indian  Ter- 
ritory, the  eastern  portions  of  Kansas, 
NebraaUa.  and  South  Dakota. 
Fig.  24. — Wild    uberr)'    (I'maus    lerollnai.  Dcecription  of  tree. — The  elongated. 

*""'^-  drooping,     pretly    clusters    of    white 

flowers  of  tbe  wild  cherry  are  usually  produced  In  May.    The  tree  sometlmea 

reaches  a  height  of  90  feet,  iind  a  maximum  trunk  diameter  of  4  feet.     The 

truuk  Is  straight  and  coverei]  witli  a 

rough  black  bark  (fig.  2-1),  the  young 

■  branches,   however,   smooth  nnd   red- 
dish.   Tbe  reddish  brown  wood  of  the 

wild  cherry  is  flne  grained,  hard  and 

strong,  susceptible  of  jwlish,  and  is 

used  In  cub inetniu king. 

The  ieuves  are  thick  and  oval,  about 

2  to  5  inches  long,  smooth  and  sliin- 

Ing,  bright  green  above  and  somew'hat 

hairy  on  the  veliis  beneath,  the  mar- 
gins   furnished    with    callous    teeth. 

The  clusters  of  flowers  borne  nt  the 

ends  of  lejify  branches  are  genci-nlly 

some^'lint    drooping,    and    cotiRist    of 

many  small,  white,  !)-i)etnliHl  flowers 

with    numerous    yellow    st aniens,    the 

clusters  of   white  against  the   green 

background    making   it    a.    rather    at- 
tractive    tree.    Tbe     cherries     rljieu 

about  August  or  Septeuiber.  and  are 

globular,  black,  or  vrv  .lark  pnn-le.    ^"'-  ^^.-Wlid    .h.rry    <Pr«»«  «™<i«). 

"  '  '  iMTes.  flowerg.  and  frulta. 

about  the  Him;  of  a  ]iea,  nnd  have  a 

Bweet.  somewhat  astringent,  and  bitter  taste.     (Fig.  25.)     The  wild  cberry, 

which  is  a  native  of  this  country,  belongs  to  the  plum  family   (Amygdalacee). 
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Description  of  bark. — In  commerce  wild  clierry  bark  1b  usually  found  In 
curved  or  Irr^ular  pieces,  the  outer  surface  suootb  and  somewhat  shtnlng, 
of  a  light  icreea  or  brownish  green  color,  and  showing  numerous  transverse, 
,  hgbt-colored  lines  or  grooves,  or  "  lent! eels,"  as  they  are  technically  known. 
The  inner  surface  Is  rust  colored,  marked  with  netlike  grooves,  or  fissures.  It 
breaks  with  a  short,  granular  fracture.  The  taste  Is  iiromatic,  astringent,  and 
pleasant!;  hitler,  remludlug  one  somewhat  of  bitter  almonds,  as  does  the  odor 
when  the  bark  In  soaked  In  water. 

Collection,  prices,  and  uses.— The  bark,  which  Is  oBlcial  Id  the  United  States 
Pbarmacoixeia,  should  be  collecii>d  In  autumn,  as  at  that  time  It  contains  the 
greatest  amount  of  hydrocyahic  acid.  The  outside  layer  is  removed,  so  that 
the  green  layer  underneath  sbows,  and  the  bark  Is  [beu  carefully  dried  and 
preserved.  Wild  cherry  bark  should  not  be  kept  longer  than  a  year,  as  it 
deteriorates  with  age.  The  bark  from  very  small  or  very  old  branches  should 
not  he  used.    Young,  thin  bark  is.  considered  superior. 

The  price  to  collectors  at  present  ranges  from  1  to  6  cents  a  pound,  the 
blgbest  amount  being  paid  for  the  "thin  green.''  tbe  next  best  price  for  the 
"  thick  green,"  and  the  lowest  for  the  "  thick  niHsed." 

Wild  cherry  bark  Is  used  for  its  tonic  proiiertles,  and  it  also  exerts  n  sedative 
action. 

PRICKLY    ASH. 
<1)    Santhoxylum   ameriranum   Mill,   and    (2)    Xanllio.Ttilum   clara-herculia  L. 

PharmacopcHal  name. — Xanthoxylum. 

Synonyms. — (1)  Xanthoxylum  fraxineum  Wllid. ;  (2)  Xanlh/nryJum  raro- 
Hnionum  Lam.:  Fagara  clavO'hercuHs  <L.)  Small." 

Other  cniHiniin  names.— iJ)  Northera  iirickly  nsli.  toothache- tree,  toothache- 
bush,  yellow  wood,  angel  lea- tree,  [lellltory-bark,  suterlwrry;  (2)  southern  prickly 
ash,  toothache-tree.  Hercules-club,  yellow  Ilercules,  yellowtborn.  yellowwood, 
fellow  prickly  ash,  jirlckly  yellowwood.  West  Indian  yellowwood,  sea-ash, 
pepperwood,  wild  orange. 

Habitat  and  range. — The  northern  prickly  ash  Is  conminn  in  woods,  thickets, 
and  along  river  batiks  from  Virginia,  Missouri,  and  Nebraska  northward  to 
Canada,  while  the  southern  prickly  ash  grows  along  streams  from  southern 
Virginia  lo  Florida,  west  to  Texas  and  Arkansas.  Itoth  are  Uidlgeiious  to  this 
country,  and  arc  members  of  tbe  rue  family  (Itutacea;). 

Descriptiims  of  trees. — The  nortberu  prickly  ash  ( Xanlhorylum  ameriranum.) 
Is  smaller  tliati  the  southem.  usually  10  to  12  feet  and  rarely  ex<t^ing  25 
feet  In  hetglit,  the  braiicbes  having  brown  cone-Bhn|)ed  prk-kles.  Tbe  leaflets 
In  this  siieclea  uumber  from  5  to  II,  and  are  ovatu.  practically  stemlesH,  H  to 
2  Inches  long,  somewhat  |)ointed  at  the  aiH'X,  and  with  niarclns  wavy  toothed 
or  entire.  When  young  the  leaflets  are  somewhat  hnlry,  but  Inter  they  become 
smooth  or  retain  only  a  Hlight  hairiness,  mid  are  dark  green  on  the  up|)er  surface 
and  i>aler  underneath.  The  greenish  yellow  flowers  api)ear  before  the  leaves, 
about  April  or  May,  but  instead  of  being  borne  In  terminal  clusters,  like  those 
of  the  southern  prickly  ash.  they  are  produced  from  the  nxlls  of  the  brunches, 
many  crowded  together  In  suiall  steuiless  cluBtcrs.    The  seed  capsules,  contaln- 

'  Tbe  pbarmacoixelal  usage. 
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e  to  two  BhlnlMg  black  swds,  are  muiidish  or  somewhat  oral  and  greenish 
red,  wrinkled  and  |Jitt«l,  iiml  biivc  a 
k'liion  odor.  The  leaves  and  flowerB 
are  also  aroniollc. 

The  BomUem  prickly  asU  [Xanlhox- 
yluni  ctava-herculis),  although  gener- 
allf  a  tailor  tree  than  the  iiorlhem, 
does  not  attain  grent  helebt,  not  ex- 
ceeding 4!>  feet,  nod  sonietlnies  It  ts 
only  a  shrnli.  The  trnnk  Is  covered 
with  a  slate-gray  bnrk,  and  the  entire 
tree  Is  furnlshe^l  with  sharp  spines,  or 
prickles,  those  of  the  trunk  snialler 
and  borne  on  broad  corky  excrpscences 
which  remain  after  the  splnps  bare 
fallen  away  (fig.  2G1,  while  those 
of  the  branches  and  leaf  stems  are 
larger,  bnt  also  have  a  t>ro)id  base 
(flR.  27). 

The  leaves  consist  of  5  to  17  ovate 
lance-shat>e<l  leaflets  1}  to  3  inches 
long,  with  pointed  opes  and  imeven 
sides,  smooth  and  shining  on  the  upper 
surface,  dnll  beneath,  and  margins 
wavy  toothed  {fig.  27),  Afier  the 
lonves  are  out — about  June — Ihe  nu- 
nien>us  saiall  greenish  white  flowers 
apiieiir.  home  iu  largo  clusters  at  the 
ends  of  the  branches,  and  not  In  axil- 
lary cluBters  like  those  of  the  norlheni  jirickly  ash.    The  seed  capsules  are 

roundish-oliovold,  wrinkled,  and  contain 

ronndlsh-oblimg,    hiack,    and    coarsely 

wrinkled  seeds  (fig.  27). 

DcsrHplion  of  bnrk. — The  dried  biirk 

of  both  of  thrae  siiecles   is  odlcial   in 

the  f  nited  States  FbariiLacoiKPia  under 

the  general  name  Xaiilhoxyliini.     That 

of  the  northern   pi'ickly  ash  occurs  In 

comnierct!   in   small   curved   or  qnilled 

I)le<«s  about  2  Inches  In    length  and 

Bonieltmen  nearly  one-eighth  of  an  Inch 

thick,  Willi  a  iirownish  gray,  corky  out- 
side layer  showing  whitish  pnichos  and 

small  black  diits,  slightly  wrinkUxl,  and 

n  few  ahlnlng,  brown,  straight  spines, 

or  prickles,  ntiont  oiic-fourth  of  an  inch 

In  length  and  with  a  base  about  three- 

funrths  of  an  Inch   long.    The  inner 

surface  of  northern  prickly  ash  bark 

Is   smooth,   whitish,   or   yellowish.     It    p,^  nj 

breaks  with  a  short  fracture,  showing       i-ian 

the  gri-en  outer  layer  and  the3'ellowlKh        ''^  " 

Inner  layer.    The  taste  is  very  jiuugent  iind  Momewhat  bitter,  but  there  Is  no  odor. 
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Southern  prickly  ash,  as  found  In  the  trade.  Is  In  large  she«tB  or  quilted 
pieces,  the  outeUle  a  bluish  gray  or  slate  gray,  with  patches  ot  silvery  gray 
and  numerous  large  <-<)rky  excri-sct-iices  sometimes  nith  the  large  siilnes  still 
attached.    In  other  particulars  It  resembles  the  northei-n  prickly  asli. 

PHrrt  and  atea. — The  price  paid  to  collectors  ranges  froDi  about  4  to  9  cents 
a  pound  for  the  northern  prickly  ash  and  from  3  to  8  cents  for  the  southern 
prickly  asb. 

Prickly  ash  bark  has  alterative,  stimulant,  aud  slalagogue  proi>ertles,  and 
Is  used'  In  rheumatism  and  for  increasing  the  secretions,  for  tootliacbe,  and 
externally  as  a  couiiterlrrltant. 

WAFER-ASH, 

Ptelra  irifoliata  L. 

Other  common  namCK. — Ptelen,  wlngseed,  hop-tree,  shrubby  trefoil,  swamp- 
dogwood,  three-lenved  hop-tree,  ague-bark,  pralrle-grub,  qitlnlne-trec,  stinking 
ash,  Btlaking  pralrle-bush,  snng-tree,  picks way-nnlse. 

Habilal  and  raiiffc. — This  Indigenous  shrub  is  found  In  Shady  woods  from 
New  York  to  Florida,  west  to  Kllnnesota  and  Texas,  oociirrlng  In  greatest  abun- 
dance went  of  the  Alleghanies. 

DenoHpHon  of  shrub. — The  wafer-ash,  belonging  to  tlie  rue  family  (Itutaceie), 
Is  a  shrub  or  small  tree  usually  from  6  to  8  feet  aud  not  more  tban  20  feet 
In  height,  with  leaves  conslBlIuE  of  three 
oval  leaflets  2  to  5  Inches  long,  dark 
green  and  shining  alioTe,  paler  beneath, 
the  margins  slightly  round  toothed  (flg. 
28).  The  leaves  are  Iwrne  on  long  stems, 
hut  the  leaflets  ore  stomless.  The  flowers, 
which  appear  in  June,  are  numerous  In 
terminal  eomiionnd  clusters,  greenish 
white,  and  have  n  disagreeable  odor.  The 
foliage  also  has  an  unpleasant  odor.  The 
flowers  are  followed  by  \atge  clusters  of 
winged  fruits,  each  one  containing  two 
seeds.  These  fruits  are  flat,  rounded  In 
outline,  the  seeds  surrounded  by  a  mem- 
branous, veined  wing  (fig,  2S).  They 
have  a  bitter  Inste  and  have  been  used  In 
place  of  hops.  The  wood  of  the  wafer, 
ash  Is  light  brown. 

Description  of  bark. — The  dried  bark  of 
the  root  Is  the  part  em])loyed  In  medicine. 

nnd  as  found  In  the  stores  It  is  In  quilled  Yta.  38.— Water-ash  (P(d™  trf/«JfoJni, 
pieces  varying  In  length  from  one  to  sev-  leaves  nnd  (mils. 

eral  Inches.    The  thin  cuter  layer  Is  pale 

brown  and  Irregularly  ridged  and  wrinkled.  The  Innpr  surface  Is  yellowish 
white,  becoming  darker  with  age.  The  bark,  which  Is  brittle,  breaks  with  a 
smooth  fracture,  has  a  peculiar  odor,  and  a  bitter,  pungent,  and  somewhat  acrid 

Collection,  price»,  and  uneii. — The  bark  Is  taken  from  the  roots.  At  present 
It  brings  collectors  from  about  4  to  S  cents  a  pound. 
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BLACK   ALD£R. 

Itex  venietltata  (L.)  A.  Gray. 

Sj/nonpm. — Prinoa  rerlUHUata  L. 

Other  romwion  name«.^ Prinoa,  wlnterberiy,  common  wluterberry,  Virginia 

wluterberrj",  false  alder,  while  alder,  feverbusli. 
Habitat  and  range. — Tbe  black  alder  is  native  in  awamps,  moist  noodH,  and 

along  banks  of  Rtreams.  In  Canada  and  the  eastern  United  States,  and  west- 
ward to  Wisconsin  and  Missouri. 
Description  of  sflrHft,— The  fruits  of  the  black  alder  are  a  familiar  sight  In 

the  Christmas  markets,  the  bare  branches  with  the  persistent,  shlnlntc,  bright 
red  berries  belug  much  used  for  decora- 
tive purposes  dnring  the  holiday  wa- 
son.  Black  older  Is  a  shrub  usually 
from  6  to  8  feet  high  (sometimes  25 
feet),  with  grayish  hark  and  smooth 
twigB-  The  leaves  are  oval  or  oblong 
lanceolate,  pointed  at  the  apex,  about  2 
to  3  inches  long,  and  about  an  Inch 
In  width.  They  are  rather  thick  and 
leathery  lu  texture,  dark  green  and 
smoothlsh  on  the  upper  surfai^e.  hairy 
on  the  lower  surface,  especially  along 
the  veins,  and  sharply  toothed.  In 
autumn  the  leaves  turn  black. 

The  flowers,  which  appear  from  atiout 
May  to  July,  are  small  and  wliite.  the 
male  clusters  consisting  of  2  to  10 
flowers,  and  the  female  of  only  1  to  3. 
The  fruits  are  bright  red  and  shining, 
atwut  the  size  of  a  pea,  clustered 
aro<md  the  stem,  nod  each  contain- 
ing six  seeds  (flg.  29).  Black  alder 
belongs  to  the  holly  family  (Aqui- 
follaceie). 

DcHcription  of  hark. — The  hark,  which 
was  ofllclal  In  the  United  States  Pharma- 
copcela  from  JS20  to  1890.  octnrs  hi 
commerce  In  somewhat  quilled  strips  or 
pieces  of  an  ashy  brown  color  outside, 
with  whitish  patches  and  round  hiack 
(ruits.  spots    and    lines.      The    inner    surface 

is  greenish  or  yellowish,  and  marked 

witli  short  lines.    The  fracture  Is  short,  showing  a  greenish  tinge.     It  has  a 

faint,  peculiar  odor  and  a  bitter,  astringent  taste. 

Collection,  price*,  anil  wei. — Black  aider  bark  Is  collected  In  autumn.    The 

amount  imid  lo  co!le<-tors  ranges  from  2  to  iitraut  5  cents  a  pound. 

It  Is  used  iu  medicine  as  a  tonic  and  astringent    The  berries  are  employed 


for  similar  purposes  as  the  biirk. 
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Euonjfmus   atropurpurevs   Jacg. 

Pharmacottaial  name. — Euonymus. 

Other  eommiin  name». — BiimlnK-buBh,  splndle-tree,  Indian  aiTOwwood,  burat- 
iDg-tieurt,  Btrawberry-tree,  strawberry-bush,  American  splndle-trce,  bitter  ash, 
pegwwjd. 

Habitat  and  range. — Waboo  is  found  in  woods  and  tbicliets  from  Ontario  and 
tile  eaatem  United  Slates  west  to  Montana. 

DeicriptUm  uf  shrub. — Tbls  native  shrub  or  small  tree  la  from  6  to  25  feet 
in  lielght,  mare  often  reaching  only  10  feet,  with  nn  neliy  Rray  bark,  twlga 
ifomewhat  4  angled,  and  leaves  from  1}  to  S  incbea  in  lengtb  and  about  half 
as  wide,  oval-oblong  or  etliiitical,  and  long  iMilnted  at  the  Biiex  ((Ig.  30), 
Tbey  ure  rather  thin  In  texture,  with 
a  prominent  mlilrlb,  more  hairy  on 
Ibe  lower  surface  than  above,  and  the 
niareine  round  toothed.  The  4'petaled 
purple  flowers  are  produced  in  June, 
in  loose,  elcnder-steniBied  clusters  of 
from  !)  to  15  flowers  each,  and  have  4 
wavy,  obovate  petals.  The  pale  pur- 
ple fruits  are  rather  odd  looking,  con- 
sisting of  4  deeply  cleft,  flattened 
lobes,  smooth,  each  cell  containing  I 
or  2  seeds  (flg.  30).  These  capsules 
open  after  they  ripeu,  about  October, 
and  disclose  the  seed  surrounded  by  a 
red  aril  (false  coat  enveloping  the 
seed),  the  bush  nt  this  time  present- 
ing a  very  bright  and  showy  appear- 

The  mime  "wahoo"  la  applied  In- 
discriminately to  Euonymus  atropur- 
pureus  and  £'.  amcricanas — the  latter 
a  low  or  trailing  bush  having  crimson 
capsules,  to  which  the  api>ellatlon 
"burning-bush"  more proiterly  belongs. 

Both  species,  which  are  members  of  ,g„,g,  ^nj  (^^^^^ 

the    staff-tree    family    (Celiistraceje), 

are  used  In  medicine,  although  E.  alropurpureas  alone  Is  recognized  In  the 
United  States  rharmaco|x»la. 

D'wiiplion  of  hnrk: — The  dried  barl!  of  the  root  of  wahoo  Is  official  In  the 
United  States  PharmacoiKSla.  It  Is  in  quilled  pieces  of  Irregular  size.  The 
outside  of  the  bark  is  furrowed  and  ridged,  of  an  ashy  or  light  brownish  gray 
color,  showing  a  few  darlt  patches  of  soft  voTk.  llie  Inner  surface  is  smooth 
and  whitiBb  or  somewhat  pale  brownish.  The  fracture  in  short,  whitlsb,  and 
shows  flue  Hliby  flbers.  There  IB  a  distinct  odor,  and  the  taste  is  sweetish,  bitter, 
and  somewhat  acrid. 

CoUectlon,  prices,  and  usee. — Although  the  barii  from  the  Hiem  Is  also  some- 
times gathered,  it  Is  the  root  bark  only  which  IB  recotnilzed  as  official. 

The  root  bark  at  present  brings  from  9  to  20  cents  a  pound.  It  has  tonli?. 
diuretic,  laxative,  and  antlperlodic  properties;  It  acta  on  the  liver,  increasing 
the  flow  of  bile,  and  Is  also  employed  In  Intermittent  fevers  and  in  dyspepsia. 
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FALSE   BITTERSWEET. 


Cela»trus  scandens  L. 


Other  common  names! — Cllmblitg  bittersweet,  shrubby  bittersweet,  fevertwig, 
fever-twltcb,  stnff-tree,  cllwbliig  Btaff-tree,  slafT-vlne,  waxwork.  Itoxburf  wax- 
work, yelluwroot,  cllniblug  orange-root,  Jac<^'i«- ladder. 

Habitat  and  range. — Tills  woody  vine  or  climbing  shrub  ts  found  In  woods 
and  thickets,  growing  In  rich  damp  soil,  from  Ontario  to  ManltobH,  south  tu 
North  Carolina  and  New  Mexico. 

Description  of  plant. — False  bittersweet  is  a  most  attractive  plant  In  tlie  Call, 
with  Its  brilliant  orange-yellow  and  scarlet  seed  cai^sules  adding  a  vivid  dash 
of  color  to  the  fall  and  winter  laad- 
6CBi>e,  remaining  on  the  vine  well  Into 
tbe  cold  season. 
^^—. ,--    .  It    fs    an    Indigenous    woody    and 

^^^^m'      '  shrubby  climber,  growing  over  adja- 

^IHB^I^^lPL  ^^  cent    trees    or    near-by    fences.    Tbe 

''*VH^     ^Br  '^^'^  "''^  *'''"  "'"^  BmootU,  oval.  2  to 

^w  7  vf^^t&F  ^  Inches  long,  and  ubont  half  as  wide, 

9  ^^  pointed  at  tbe  apex,  uQd  with  a  iiolnted 

or  rounded  base,  tbe  margins  fnmlshei] 
with  flue,  rounded  teeth.  The  smull, 
greenish  white  or  greenlah  yellow 
flowers  are  prodnceil  In  June,  In  short 
termlunl  cluBters,  uuil  the  fruit  is  In 
the  form  of  a  roundish,  3-celled. 
orange-colored  capsule,  which  oiiens  In 
^^^^^  \  autumn,  disclosing  the  scarlet-covered 

^^^^.V'^^^,  V       seed,   making  a    very  showy   appear- 

^^F^Jt.        ^t  ^°'^**'    "^^^^  covering  is  known  as  an 

[^p.'_\      ^  "aril."     (Fig.  31.) 

False   bittersweet  and   true  bltter- 

!wcet.  on  account  of  the  similarity  of 
<ient),  lenves.  nowers,  ana  irniis.  (1,^  ommoi,  names,  are  often  confnsed, 

but  the  plants  do  not  ixvcmble  each  other  at  nil,  belonging  to  entirely  different 
families  and  iiosscssing  different  medicinal  proi>ertiefl.  False  bittersweet  be- 
longs to  tbe  staff-tree  family  (Celastraeea;),  while  tbe  true  blttera^veet  Is  a 
member  of  the  nightshade  family  (Solanaceie). 

DcKcription  of  fifrfc.— The  bark  of  bolh  plant  and  root  la 'employed,  but  espe- 
cially that  of  the  root.  The  latter  is  rather  amootli,  In  small  quilted  pieces, 
the  outer  surface  covered  with  a  thin,  jiaiHiry  layer  of  dark  onuige-bn>wn  and 
the  inner  surface  while  and  flnely  grooved.  Tbe  bark  froui  the  stem  has  a 
brown-grny  color.  There  Is  practically  no  odor,  and  tbe  taste  is  bitter,  becom- 
ing sweet,  then  somewhat  acrid  and  rather  sickening. 
Prices  and  uacs. — The  [irice  paid  to  collectors  varies  from  S  to  10  cents  a 

Tile  bark  of  false  bittersweet  jwssesses  alterative,  emetic,  diaphoretic,  and 
diuretic  properties,  and  some  narcotic  action  is  also  attributed  to  it. 


Fio.  31. — False  b 
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HOR8E-CH  ESTNDT. 


Acgcalux  hippocaglanum  L 


Other  common  names. — HI|il>oca8lauiii 
Habitat  and  range. — Thla  liaudKome  tree  Is 
In  IhlH  country  as  an  nmniiiental  stiadi' 
tree.  In  [larts  of  New  York  mid  New 
Jersey  It  baa  escniHHl  from  cultivation. 
DcKcriptiiiH  iif  Irrc. — TUe  horse-clipst- 
nut  la  a  rather  larce  trof,  usually 
about  40  feet  hi  belglit,  and  harine 
many  branches.  SnnietiDies  It  will 
grow  as  tall  as  100  feet.  The  bark  Iidh 
a  brownish  eriiy  coUir.  Hin  not  bleb  on 
the  younger  treeii,  but  Hsoureil  and 
acaly  ou  the  older  ones  (fl);.  32).  The 
large,  sblnin):.  resiiioiia  leaf  buds  are  a 
|ironilnent  feature  ot  the  winter  and 
early  siirliiR  afl|i«!C  of  the  tree.  The 
leaves  when  main  re  are  nmootb,  exc(>|it 
I>erb)i|>s  tt>T  tufts  of  bulrs  on  tbe  veins 
vt  Ibc  lower  surface,  but  tbe  young 
unfolding  leaf  is  quite  hairy.  The 
leaves  are  large,  coDiiHMicd  of  0  to  7 
leaflets  4  to  8  lncIi(>R  long,  tainted  and 
broadent  at  tbe  toil  Qii<l  narrowing 
toward  the  linHP,  wllb  IrrDgulurty 
ronnd-tootbod  uianjina  (llg.  33). 


bongay.  konker-tree. 

of  AhIs,  largely  cnltli-ated 


The  dower  cluster,  lumietimi-s  1  foot 
in  length.  Is  most  htindsome  and  showy 
In  aiiiiearance,  couHisting  of  a  dense, 
somewhat  ji.vramldal  head  of  large 
white  flowcru,  the  iK-tals  fringed,  wavy, 
and  s|iot((-d  with  yctlow  and  red,  and 
having  iirutruding  stamens.  They  ap- 
pear about  June.  The  fruit  Is  round- 
iHh  and  prickly,  aliont  an  inch  ur  so 
ill  diameter,  and  contains  a  large,  shin- 
ing brown  nut  (llg.  S3>..  This  tree 
belongs  to  the  buckeye  family  (Aescu- 
lapeie). 
Other  spcctca. — Tbe  Ohio  buckeye 
1,— Iloivc-chivinut  (.Icaculus  hippo-  (Acuculua  glabra  WIIIU.),  I'alleil  bIho 
cattanum),  Icnvea  and  fruits.  smooth  buckeye  and  fi'tid  buckeye,  oc- 

1  woods  and  along  river  bunka  from  Pennsylvania  south  to  Alabama,  and 
ard  to  -Michigan  and  the  Indian  Territory,     It  is  a  small  tree,  native  In 
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tblB  counlr;,  and  found  In  fcreat  abiiDdance  in  Oblo.  It  glres  off  a  fetid  odor, 
and  has  leaves  conRlntlng  of  five  oviite  leaHcls.  and  auial]  InalgnlQeant  yellow 
flowpra  The  bark  and  nut  of  tills  8t>eclca  nre  also  employed  Id  mediclQe.  bavlng 
properties  similar  to  tbose  of  tbe  borse-cliestnut,  but  It  la  said  that  tlielr  action 
Is  more  imwerful. 

Description  of  bark. — The  borse-cbestnut  bark  of  coDimerce  Is  tliln,  brownlab 
gray  on  the  ontside,  and  with  a  few  warty  protiiberanpes,  leafscars,  and 
lichens;  the  Inside  of  tbe  bark  is 
sniootb  and  wbltlah,  and  tbe  whole 
breaks  witb  a  tough,  flbrous  fracture, 
showing  a  brownish  color  witbln. 
The  bark  hna  a  faint,  disagreeable 
odor,  and  a  rough,  bitter,  astringent 
taste. 

Colltvtton,  prices,  and  tt»c». — Horae- 
ohestnnt  bark  Is  collected  In  tbe 
autumn,  and  preference  is  given  to 
the  bark  from  the  younger  branches. 
From  1  to  4  ci'nts  a  pound  Is  the  price 
paid  to  collectors. 

This  biirk  la  used  for  Its  "  tonic, 
astringent,  febrifuge,  narcotic,  and 
antiseptic  "  iiroiiertles.  Tlie  nuts  are 
said  to  bave  a  narcotic  sctiou,  and 
when  powdered,  excite  sneezing. 

The  leaves  lire  an  old  remedy  In 
the  treatment  of  whooping  cough. 

CASCAHA    8A(iRADA. 

Rhamntis  parahiana  DC. 
Pbannai'opwial  name. — R  b  a  m  n  n  s 
purshiana. 

Other  common  Mnmcs.— Chlttem- 
barb.  sacred  bark  (a  translation  of  the 
Spanish  name  "cascara  sngrada"), 
bparberrj'-tree,  bearwood,  sblttlm- 
wood,  I'urshlana  bark,  I'ersiaua  bark. 

Habitat   and   range. — This   Indige- 

Qoits   tree   occurs  on   tbe   sides  and 

bottoms  of  canj'ons  from  tbe  Bocky 

F1C5.  a4,-rii8cflrH^ME™rt.i^i(f/ior,i^ni«  pumh-      jjo,ii,ta[uB  to  tbe  Pacific  Ocean,  es- 

tending  norib  Into  Krlllsb  Amerira. 

Descriplivn  of  Irer.— Tbe  tree  furnishing  the  cascara  sagrada  of  the  Piiarma- 

oopcela  is  of  small  Fize,  usually  from  ID  to  20  feet  In  height  (Hg.  34|,  the  young 

twiKS  halrj',  and  the   leaves  rather  thin.     It  belongs  to  tbe  buckthorn  family 

(Rbanuiacete).    Tbe  dark  green  leaves  are  elliptical  in  form,  from  2  to  6 

Inches  long,  and  about  1  to  3  Incbi-s  wide,  blunt  at  the  apex  or  with  a  ahott 

sharp  ixilnt,  finely  saw  tooth«i,  rounded  or  slightly  heart  shaped  at  tbe  base, 

somewhat  hairy  on  the  lower  surface,  and  rather  promlnoitly  veined  (flg.  36). 
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Tlie  rather  small,  iuslgDlflcant  greenlsli  flowers  arc  produced  la  nmbels,  or 
chiBterfi.  and  are  followed  by  black,  ovoid,  3-Becded  berries,  of  a  somewhiit 
ioalpid  taste  (fig.  35). 

Another  siievies. — Several  species  of  Itltamuua  occur  In  the  cascara  district, 
only   one  of   which,   however,   may  be  said  to  enter   Into  coniiietitlon   with 
the  offlcliil  cascara,  and   that  Is  the  one  which   Is  siipiMised   to  have  beea 
first  Introduced  in  medicine.    It  la  known  aa  wild  coffee  or  coffee-berry  (Rham- 
nus  calif tirnica  Esch.).     At  the  present  time,  however,  it  is  seldom  collected, 
and  then  only  because  it  may  be  mistaken  by  eollectora  for  the  official  bark. 
According  to  the  nineteenth  edition  of  the  United  States  Dlsiieiisatory   (1907), 
R.  califomica  "Is  chiefly  dlstingqlshed  from  the  otHcial  siiecies  by  lis  leaves 
being  thiD,  and  when  uot  amootb  having  a  short  close  pubescence,  and  tbe 
primary  veins  of  the  under  surface 
not  nearly  so  numerous,  straight,  or 
flue    as    those     of    R.     ptirgltiana." 
Rhamnug  purgMana   Is  abundant  la 
the  northern  part  of  California  nnd 
only  sparingly  found  in  the  Fouthem 
portion,  whereas  exactly  the  opposite 
Is  true  of  R.   caUfomica.     Professor 
Rusby    (United   Slates   Dispensatory, 
nineteentb  edition,   1007)    Is  of  tbe 
opinion  tliat  aa  n  further  distinguish- 
ing mark  In  the  leaves  tlie  channel  of 
the  midrib  of  R.  califomica  is  "alto- 
gether absent,  or  shallow,  or  incon- 
spicuous," 

It  Is  very  difficult  to  dlstingnlsh 
the  barks  of  these  two  ajieclcs  by 
their  gross  characters  alone,  but  a 
microscopical  examination  will  show 
structural  differences  sutHclently  dis- 
tinct to  aid  In  the  recognition  of  tbe 
barks."  In  the  powdered  state  the 
two  species  may  be  dIstlnBulshed  by 
means  of  color  tests.* 

Degcrtplion  of  hnrk.^The  cascara 
sagrada  of  commerce  occurs  In  curved 
or  quilled  pieces,  the  outer  surface  of 

which  Is  reddish  brown,  and  usually  i-overed  with  growths  of  light  colored  or 
grayish  lichen,  wrinkled  and  somewhat  Assured.  The  Inner  surface  of  the  biirk 
Is  smooth  and  marked  with  very  fine  lines;  nt  firat  the  Inside  is  yellowish,  but 
with  !iKe  It  turns  a  dark  brown  color.  The  whole  breaks  with  a  short,  sharp, 
yellowish  fracture,  and  has  a  somewhat  aromatic  odor  and  an  exceedingly  bitter 
taste.  The  saliva  Is  colored  yellow  by  it,  and  anything  with  which  the  bark 
comes  in  contact  for  any  length  of  lime  will  also  be  stained  yellow.  Cascara 
sagrada  Is  official  in  the  United  Stat(>s  rharmacoiMria. 

'  Rusby.  II.  H.  Cascara  Sagrada  and  Its  Allies.  Proc.  Amer.  Pharm.  Assoc., 
1890.  pp.  203-211. 

*  Say  re,  L.  E.  Frangula  and  Cascara  Barks.  Amer.  Jour.  Pharni.,  1897,  jip. 
120-134. 
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Collection,  prices,  and  uses. — Tbe  collecting  seasoa  for  cascara  opens  about 
the  end  of  May  or  early  in  June  and  closes  about  the  end  of  August,  Just  before 
the  rainy  season  sets  In,  as  bark  collected  after  exposure  tu  wet  weatber  la 
difficult  to  cure  properly. 

After  the  strips  of  bark  bave  been  removed  from  the  trees,  they  are  generally 
strung  on  wires  to  dry,  care  being  taken  not  to  expose  the  Inner  surface  to  the 
Bun,  the  object  being  to  retain  the  yellow  color,  as  the  action  of  the  sunlight 
tends  to  darken  the  color,  an  undesirable  reeult,  Inasmuch  as  it  lowers  the 
market  price.  During  the  drying  process  the  strips  curl  up,  forming  quills,  anj 
when  sufficiently  dried  theae  are  cut  or  broken  up  into  smaller  pieces. 

Several  years  are  generally  required  after  collection  to  properly  age  the  bark 
for  medicinal  purposes,  and  the  United  States  Pharmacopeia  directs  that  It 
should  not  be  used  nnt!)  at  least  one  year  after  it  has  been  gathered.  Some 
crude^drug  dealers  undertake  the  "  aging  "  of  the  bark  themselves  rather  than 
leave  It  to  collectors. 

Many  trees  are  annually  destroyed  In  the  collection  of  cascara  sagrada,  as 
they  are  usually  peeled  to  stiph  an  extent  that  no  new  bark  is  formed.  It  has 
been  estimated  that  one  tree  furnishes  approximately  10  pounds  of  bark,  and 
granting  a  crop  of  1,000,000  pounds  a  year,  lOO.OOO  trees  are  tbus  anDoally 
destroyed,  and  the  world's  consumption  Is  said  to  be  about  2,000,000  pounils  a 
sear. 

The  price  at  present  paid  to  collectors  for  cascara  aagrada  varies  from  3  to 

41  cents  a  pound.    On  account  of  the  fact  that  cascara  sagrada  requires  several 
years'  aging  before  use,  a  shortage  in  the  crop  Is  not  Immediately  felt. 

Cascara  sograda  is  a  most  valuable  laxative,  dllTering  from  other  drugs  of 
this  character  in  that  It  tones  up  the  entire  hitestlnal  tract,  making  long-con- 
tinued dosing  or  gradually  Increasing  doauge  unntccasary. 

COTTON. 

Oomiyjilum  Jilrsiitiim  I«   I" (losiit/pium  herbarium  L.") 

Species. — Acconllng  to  the  I'nlted  .States  Pljannacoi)fleln,  cotton-root  bark  Is 
obtained  from  "  fl'umyi/iuiii  lierbnerum  l.lnne."  cir  from  "other  cultivated 
species  of  riosByplum." 

For  years  the  mime  OoKnypiiim  herbacciiin  has  been  URed  in  ttotanical  and 
other  worlis  as  applying  to  American  cotton,  whereas  it  Is  really  a  name  belong- 
Ing  to  an  Old  World  species,  known  as  Levant  cotton,  cultivated  in  India  and 
also  in  southern  Kurogic,  and  It  Is  stated  that  the  American  species  evidently 
received  the  iip|)elliitlon  herbaceutiu  a»  a  result  of  wrong  Idcntlticiition  by  early 
Amerlciin  authors,  and  the  assumption  that  it  originated  from  European  seed." 

American  Upland  collon  is  the  tyiie  most  comniuiily  cultlvaled  in  the  South. 
from  Virginia  to  Oklahoma  and  Texas,  and  this  with  Its  hundred  or  more 
recognized  bortlcultnriil  varieties  all  belong  to  one  S|)ecle9,  namely,  Oossypium 
hirsulum  Ii.,*  and  not  (o  O.  hrrhaciiim,  and  as  jiractically  all  of  the  supply  of 
cotton-root  bark  of  the  United  States  is  obtained  In  the  United  States,  It  can 
safely  be  asserted  that  (liisnypium  hirsvtum  L.,  and  not  (/.  ftiT&accara  L.,  la 
the  princli>al  source  of  the  bark  Umml  In  the  commerce  of  our  country. 

"Dewey,  L.  H,  The  Identity  of  American  I'pland  Cotton.  Science,  n.  s., 
vol.  19,  p.  33T.    1904. 

''Dewey,  L.  H,     Prlncliial  ('ummerclal  Plant  Fibers.     Yearbook,  U.  S.  l>epL 
of  Agriculture.  1903,  p.  388. 
tse 
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Deicriplion  of  plant. — The  cotton  plant  in  flower  or  with  the  bursting  bolla 
Bhowlng  the  fluffy  wblte  fllwr  Is  very  haadHome.  It  belonRS  to  the  mallow 
family  (Malvacete).  and  ranges  from  about  1  to  4  feet  In  height,  with  a  wood; 
and  Homewbat  brancbluK  stem.  The  leaves  of  the  American  Upland  cotton, 
Oog»yptum  hirtttlwn,  are  S  lobe^  the  lobes  sharply  pointed.  The  flowers  wbeii 
they  first  oiien  are  creamy  white,  later  on  titmlng  purple,  and  the  bracts  are 
deeply  cleft  Tbe  4  to  S  celled  cotton  imlls  are  roundish  oral,  bluntly  pointed 
at  the  top.  green  at  first,  but  turning  brown  as  they  mature,  bursting  open 
(September  to  November  In  the  Southern  States),  and  disclosing  the  fine 
Ober  that  surrounds  and  completely  hides  the  seeds,  and  which  forms  the 
"cotton"  of  commerce.  (Fig.  38.)  This  cotton  is  picked  from  the  bolls  by 
hand,  and  sent  to  the  cotton  gins,  where  tbe  seed  Is  separated  from  the  tint 
by  machines  knon-n  by  that  name.  The  seed,  aside  from  its  use  for  planting, 
is  employed  for  fertilizing  and  feeding 
pur)>0BPS.  and  an  oil  is  also  expressed 
therefrom. 

DrKcriptUin  of  bark. — Cottonroot  borli 
Is  official  In  the  T'nlted  States  Pbarma- 
copcela,  and  the  article  of  commerce 
conBlstR  of  long,  thia  bands,  or  tjuUIb, 
flexiblei  of  n  brownish  yellow  color  on 
the  otitside.  showing  faint  ridges  and 
dots  or  lines.  Sometimes  the  entire 
outer  corky  layer,  which  Is  thin,  is 
wanting,  or  there  are  brownish  orange 
pntchpa  where  thia  thin  layer  has 
rubbed  off  or  worn  away.  Tbe  Inner 
surface  of  the  bark  has  n  whitish, 
silky,  shining  apitearance,  marked  with 
fine  lines.  The  long,  tough  bast  fibers 
separtite  Into  pniiery  layers.  There  Is 
no  odor,  but  a  faintly  acrid  and  astrin- 
gent taste. 

Collrclvm,  pricCH,  an  A  u*e». — The 
roots  are  taken  up  as  late  as  November 

„  ,,>,,,,.  ,     ,         Fl(].  30.— Cotton  {Qoaaypiam  hirmtum) . 

or  December,  but  before  frost,  washed.  i^^^^  fl„^g„,  and  Iwlla. 

the    bnrk    removed    with    knives,    and 
carefully  dried.    The  fresh  bark  is  regarded  as  more  reliable  than  the  old  bark. 

At  present  cottonroot  bnrk  Is  paid  for  at  the  rate  of  from  3  to  Tt  cenis  a  [>ound. 

This  bark,  with  its  emmeimt,'ogue  and  imrturifaclent  iirotiertles,  forms  a  valu- 
able remedy  In  the  bands  of  the  physician. 

Tbe  cotton  (the  bairs  of  the  seed),  freeil  from  impnrlties  and  deprived  of 
all  fatty  matter.  Is  also  official  In  the  T'nited  States  rhnriiiHco|MPla. 

An  oil  Is  exi)ressed  from  the  seed,  and  various  domestic  uses  have  been  made 
of  the  seed  and  also  of  tbe  flowers  and  leaves. 

DOGWOOD. 

Comwi  flnrida  L. 

Other  common  name*. — Comus,  flowering  dogwood.  Amertnin  dogwood,  Vir- 
ginia dogwood.  Florida  dogwood,  boxwood.  New  b^igiand  boxwood,  false  bos- 
wood.  American  cornelian  tree,  flowering  cornel,  Florida  cornel,  white  cornel, 
Indian  arrowwood,  nature's-mlstalce. 
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ve  Id  tblB  country,  occtira  In  vooda  from 
o  Florida,  Texas,  nnd  Missouri,  but  grows 
iiiURt  Qbiiiuluntly  In  tlie  Midillt;  Slates. 
De»(-riiiium  of  /rrc— TUi;  ilogn-uod, 
wiilcli  twtongs  to  tbe  dogwi>od  fnnilly 
(Comnceie),  Is  never  a  Inrge  tree.  Its 
greatest  helelit  being  40  feet,  and  more 
frequently  It  occiirii  as  a  sbrnb.  It  Is 
one  of  the  mont  oonsplcuons  tre«i  In 
early  Hi)rlng,  tbe  nake<l,  leafless 
brancbea  supportlnx  numerous  large, 
showy  while  flowers,  so  called.  The 
white,  petaMIke  parts,  howpver,  which 
are  tJie  most  showy  portions,  are  In 
reality  "bracts,"  tbe  "flowers"  them- 
selves being  greenish  yellow  and  In- 
conspicuous, except  for  these  (our  sur- 
rounding bracts.  The  four  bracts,  or 
petal-like  parta  are  while,  sometimes 
pink  tlnf;ed,  of  an  Inverted  oval  or 
heart  shniie,  with  prominent  jiarsllel 
veins,  and  peculiarly  notcheil  at  the 
K  though  a  piece  had  been  torn 
m  oiiL    (Fig.  .18.) 

After  tbe  flowers  have  di»npi>enr«l  Ihe  leaves  are  put  forth.  These  are 
generally  oval,  entire,  from  3  (o  6  Inches  In  length,  the  up|>er  surface  dark  green 
and  smooth  or  only  mluufely  hairy, 
while  the  under  surface  is  lighter  In 
color  with  slightly  lialry  lelns.  The 
leaves  turn  a  bright  red  In  autumn 
and  with  Ihp  scarlet  fruit,  or  berries, 
form  a  very  sbowy  and  attractive  addi- 
tion to  the  autumnal  woods.  (Flg.SS.) 
Tbe  trunk  of  the  dogwood  is  covered 
with  a  grayish  brown,  roupli,  and  lls- 
snreil  hark  (Rff.  37).  and  the  hrown 
wood  Is  hard  and  close  grnlneil, 

DmriiptioH  of  haik. — The  nHrt  bark 
as  found  111  tbe  stores  has  bad  the  fis- 
sured grayish  brown  outside  layer  re- 
moved and  consists  of  short,  reildish 
brown,  curved  i>ieres  or  fIiI]is  about 
oue-elghtliof  an  Incli  in  thickness.  The 
inside  Is  of  a  reddish  juirple  color,  with 
many  short,  hroad  groo*cs.  The  frac- 
ture Is  short.  It  bus  nn  nstrbiKent, 
bitter  tasle.  iuit  practically  no  oilor. 

C'oHrc((VJii./(ri(-c«,ni(dtwc»i.— Itogwood     fiq.  n«.— noRWood  (Coniu.  flon,la\,  Imtm. 
bark  Is  collectnl  from  the  root  in  the  Sowers,  and  fniiu. 

full.    II  brings  from  1  to3ci>ntsa  i>ound. 

It  is  used  in  medicine  for  Its  astringent.  Ionic,  stimulant,  and   febrifuge 
pniperili'i'  und  In  the  fresh  state  la  said  to  be  emetic.    The  root  hark  was  offlclal 
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in  the  Pharniflcopcela  from  1830  to  1890.     During  tbe  Revolutloaary  war  it 
was  much  employed  os  a  aubatitote  for  Peruvian  bark  or  cinchonn. 

The  flowers  and  fruits  have  |iro|ierHe8  similar  to  those  of  the  barb.  i 

Other  »pccie». — The  bark  of  the  swamii-dogwood  {Comus  amomum  lAlL, 
ayn,,  C,  ser'wr.a  I.,),  and  tbe  rouud-leiived  dogwood  )  C.  circinata  1,'IIor.)  are  also 
used,  being  sonietlmea  eiibatltutcd  tor  the  flowering  dogwood. 

The  swamji-ciogwood,  known  aleo  ne  red  osier,  silky  cornel,  rose-witlow,  blue- 
berried  cornel,  kliinlklnnlck,  female  d'wwood,  red-brnsh,  red-rod,  red  willow, 
and  Hquawbush,  Is  a  shrub  native  In  low  woods  and  along  strennis  Irom  Canada 
to  Florida,  wi'St  to  Texas  and  the  I>Hkotas. 

Tbe  bark  of  this  st>eoies,  which  was  official  from  1820  to  1880,  is  used  like 
the  flowering  do^rwood  bark,  but  Is  said  to  be  less  biltcr  and  astrlnKcnt.  It 
occurs  in  thin,  quilled  pieces,  of  a  iiuriillah  brown  color  on  the  outside,  with 
fewer  warty  excrescences  than  the  following  B|>ccle!«,  but  otherwise  similar.  The 
price  paid  for  thla  bark  ranses  from  4  to  S  cciita  a  pound. 

The  round-leaved  dogwood  or  cornel,  called  also  green  osier.  Is  an  Indigenous 
shrub  growing  iu  shady  places  lu  Canada  and  the  northeastern  Unltfd  States. 

This  bark  Is  al«o  used  like  that  of  the  flowering  dogwood,  and  was  oftlclal 
from  laiO  to  ISSO.  It  is  aald  to  possess  less  nstrlngency  than  the  flowering 
dogwood,  but  is  more  bitter.  In  conmicrce  It  Is  found  In  qnllled  or  cnn'ed 
pieces,  of  a  brownish  gray  or  greenish  color  outside,  with  corky  wnrta  or  niarked 
with  lengthwise  lines,  tbe  Inside 
brown.  This  also  brings  from  about 
4  to  6  cents  a  |)ound. 

MUOSEWOOD. 

Dirca  palnatrls  L. 

Other  common  names. — Dlrca,  Amer- 
ican mezereon.  leullierwMKl,  leather- 
busti,  Icverwood,  leavorwooil,  roi>e- 
bark,  Bwauipwood,  wlckopy,  wlckup, 

Ilabital  and  range. — This  native 
shrub  Id  found  in  wet  woods  and 
thickets  from  New  Itrunswlck  to 
Florida,  west  to  Missouri  and  Minne- 
sota, but  is  most  common  In  the 
Northern  and  Kasteni  States. 

Description  of  sliriib. — The  moose- 
wood,  a  shrub  belonging  to  tbe  meze- 
reon family  (Ihiphuaccie),  Is  from  2 
to  iilMnit  0  feet  in  height,  wlih  tough, 
fibrous  bark,  and  smooth,  yellowish 
green  twigs.  The  leaves,  which  are 
haliy  when  young,  are  ovnl  with  a 
blunt  apes,  rounded  or  narrowed  at 
the  twHC-;  they  become  smoother  as 
they  mature,  and  ai-e  from  2  to  3 
Inches  long.  The  flower  clusters  are 
produced   from   April   to   May,   from 

brown-hnlry,  scaly  buds  aiul  consist  of  2  lo  4  yellowish,  funucl-sliniied  fli 
about  oue-half  Inch  In  length,  with  stamens  and  style  iirotrudlne-  (Fig. 
The  one-seeded  fruit,  or  berry.  Is  small,  red.  oval  obloug,  and  poisonous. 


Fiu,  ^0.  -MooRowood  {IHrea  paluttrit).  I(^av«s 
and  BowpFH.  (From  Ednorda'B  Botanical 
ReKlBtcr.) 
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DeicripHon  of  6a  rfc.— Moose  wood  bark  occurs  In  long,  stringy,  or  quilled 
pieces,  light  brown  or  graylHli  browu  ou  the  outside,  aligbtly  wrinkled  iengtb- 
wise,  marked  here  and  tliere  with 
warty  escreeceuces  and  an  oot:aslonal 
patch  of  lichen  growth,  (he  inside 
straw  colored  and  smooth.  The  burk 
is  exceedingly  tough  mid  Qbroiis,  and 
can  not  be  broken.  The  odor  Is  ratbra 
strong  and  aromatic,  and  the  taste 
pungent  and  acrid. 

Prices  and  ugcg. — Moosewood  bark 
brings  from  fi  to  10  cents  n  jiound. 

It  has  emetic  and  laxative  [iroiier- 
tles,  and  1u  decoction  is  used  as  a 
sudoriHc  and  exi>ectoraBt.  The  fresh 
bark  applied  externiilly  is  very  Irri- 
tating to  tbe  skin,  causing  redness 
and  blisters. 

WHITE   ASH. 

Fraxinus  americana  L. 

S^iMiiVirift. — Frajinu»   alba    Marsh; 
Frasinun  acuminata  Imvo. 
Other  itimmon  trnmes. — Ash,  Aineri- 


Fio.  40. — Wblte  ash  (Frojlnua  amrrlcanai,  ,  ,.         ._  t 

j^j,^  can  white  ash,  canc-asb. 

Hahttal  and  range. — The  white  nsb 
is  native  In  rich  woods,  occurring  from  Nova  Seothi  to  Minnesota,  south  to 
Florida  and  Texan,  but  chiefly  In  the  Northern  Stales  and  Canada. 

Dcm-riiilloa  of  tree. — This  tree,  a 
member  of  the  olive  family  (Oleacefe), 
sometimes  attains  a  height  of  120  feet 
or  so,  usually,  however,  from  60  to  80 
feet,  the  older  trees  with  gray,  deeply 
furrowed  bark  (fig.  40),  and  smooth, 
greenish  gray  branches.  The  leaf  buds 
are  rust  colored,  and  the  while  ash 
Is  one  of  the  latest  ti'ces  to  put  out 
leaves  in  the  spring.  The  leaves  ni<>aB- 
iire  about  12  inches  in  length  and  con- 
sist of  5  lo  0  leullets;  these  are  oval 
or  liince-sliaiieO  oblong,  the  margins 
entire,  the  aiwx  iiolnted,  dark  green 
above  and  imle  green  or  silvery  be- 
neath, or  sometimes  hairy,  3  to  D 
Inches  long,  and  somewhat  less  than 
half  as  wide  (flg.  41).  In  autumn 
they  change  to  yellow,  motllod  with 

green,    and    Anally    turn    black.     The     ^'"^  ^1— Wlilte  ash  (Fr«n»u>  omcrfcoBo). 
......  ^  TeavM  and  fruits. 

small,  whitish  green   flowers  are  ar- 
ranged In  loose  clusters,  appearing  from  nlHint  April  to  .Tune,  and  the  fruits 
which  follow  are  In  the  form  of  clustered  winged  seeds,  or  ■'sjimaras"   (flg. 
41),  which  remain  ou  tbe  branches  for  a  long  time.    Each  samara  is  from 
188 
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1  to  2  inches  long,  unrruw.  Rat.  aud  oue  ttecded.    Tbe  wood  of  white  aah  is 
brown,  burd,  and  strong. 

Deacriplifin  of  bark. — The  baric  of  white  ash,  as  found  In  the  stores,  is 
wbltisb  or  tucllned  to  3-ellowlsh  brown,  about  onC'fourth  of  an  inch  thick  or 
less,  the  outside  I'orky  layer  generally  having  been  removed,  but  pieces  of  It 
often  adhering.  The  Inner  surfiice  Ih  emooth  and  yellow.  The  fracture  Is  very 
flbrouB.     White-nsh  bnrk  has  a  faint  aromatic  odor  end  a  bitter,  acrid  taste. 

Culleetion,  |iri<y»,  ntid  «»('«. — The  bark  of  the  root  Is  preferred,  although 
that  from  the  trunk  Is  also  collected;  the  outer  layer  is  usually  removed.  The 
amount  at  present  paid  for  white-ash  hark  ranges  from  3  to  5  cents  a  imuud. 

^Vhite-ash  btirk  has  been  employed  as  an  anllperlodlc  in  intermittent  fever, 
and  Is  said  to  i>osHess  tonic  and  astringent  |iroi>ertles.  The  leaves  in  infusion 
have  been  used  In  the  trealnietit  of  gout  and  rheumatism. 

Another  apccfc*.— The  black  asli  [Fraxinui  nigra  Miirsh,  ayii.,  t'rarinui  nam' 
bacifiitia  Lam.)  Is  also  u  native.  Inhabiting  swamps  and  wet  woods  from  Canada 
to  Vlrglnlu  and  Arkansas.    Other  nanies  ajiplle:!  to  it  are  liouti-aHli,  Hwami>«eh, 
water-ash,  and  bnsket-a^h.     Its  maximum  height  Is  IIIO  feet,  and  it»  bark  Is 
darker  gray  and  less  fissured  than  that  of  the  white  ash,  and  its  leaves  are 
darker  green.    The  leaves  are  about  10  Inches  In  length,  the  7  to  11  stemless 
leaHets  ittriiaps  a  trifie  iialer  green  on  the  Inwer  surface  llian  above,  and  with 
rust-coloretl  hairs  on  the  midrib  and  veins  of  the  lower  surface.    These  leaflets 
are  •[  to  U  Inches  long,  narrow,  oblong  lance  sha|>ed,  with  long-pointed  a)>ex, 
the  margins  shnriily  toothed.    The  flowers  apiieur  from  about  April  to  May, 
and     are     followed     by     clusters     of 
winged     seeds,     eacli     tint,     winged, 
Unear-oblong  fruit  measuring  from  1 
to  IJ  Inches  in  length,  uarnjw,  with 
the    winged    portion    ex  tend  lug    ail 
around  the  need. 

Tbe  bark,  and  also  tbe  leaves,  are 
employe<l  in  medicine  for  similar  pur- 
poses as  those  of  Ihe  wlille  ash.  The 
bark  brlngK  about  ;t  to  5  cents  a 
pouud. 

FRINGE-TREE. 

Chionanthus  rirglnica  L. 

Other  common  ttamea. — AmerlcaD 
fringe-tree,  white  fringe,  tinwerlng 
ash,  ttol  sou-ash,  gray  heard- tree,  old- 
man's-beurd,  shavings,  snowdrop-tree, 
snow-llower. 

Habitat  and  range, — The  fringe-tree 
Is  native  In  mol^t  thickets  and  along 
streams  from  Delaware  to  Florida 
and  Texas. 

Dcneriplion  of  shrub. — When  In  full 
flower  tills  shrub  or  small  tree,  with      j,,,^    4->_i.'riiiE<--trif  iChionaathu)  rirntn- 
ita  dense  clusters  of  white,  fringelike  icu).  leaveB  bdJ  flowers. 

flowers.  Is  very  attractive,  and  is  often 

cultivated  for  ornanieiit.    It  Is  a  member  of  tbe  olive  family  (Oleaceie),  and  Is 
from  6  to  W  feet  In  height,  tbe  trunk  covered  with  a  llsht-cotored  bark,  the 
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leaves  ovnl  or  oblong,  of  u  leatLery  texture,  aud  Hiiiootli.  The  flowers,  which 
from  their  iirooi>ing  chuntcter  give  a  frlngelike  appearance,  are  produced  to 
May  and  June,  aud  are  borne  in  dense  clnatera,  each  flower  having  four  very 
narrow  white  petals  about  uu  Inch  In  length.  (Fig.  42.1  The  frultB  which 
follow  are  fleshj-,  oval,  and  bluish  black,  containing  a  one-seeded  nut. 

Descripliun  of  bark. — The  bark  of  the  root  Is  the  part  eniplojed  In  medicine, 
and  It  is  In  quilled  or  curved  fileces  of  unequal  size  and  shai>e,  rather  ttiicli. 
the  outside  of  a  yellowlsL  brown  color,  Boniewhat  wrinkled,  the  Inside  yellow- 
leh  brown  or  dark  brown,  marked  with  leugthwlee  lines.  It  breaks  with  a  short, 
smooth  fracture,  and  iiaa  but  a  faint  odor, 

J'rIcT.i  and  ufrx. — At  present  collectors  are  paid  frpm  about  5  to  8  cents  a 
pound. 

It  iiossesses  tunic,  febrifuge,  and  laxative  properties,  and  Is  also  said  to  have 
a  narcotic  action. 

BITTERSWEET. 

Bolanum  dulcamara  L. 


Other 
nightshade,   amara-diiicls,    tevertwlg. 


ligbtshade,  climbing  nightshade,  woody 
iolet-bloora,  blue  bindweed,  felonwort, 
I  lol  son-berry,  poison- flower,  push  Ion- 
berry,  morrei.  siiukeberry,  wolf-grape, 
scarlet  -  berry,     tether -devil,     dwale, 

Uabiiat  aadrangr, — Bittersweet  has 
been  naturalized  from  Europe,  and  oc- 
uurs  in  low,  damp  grounds  and  moist 
banks  of  rivers  from  New  Brunswick 
to  Minnesota,  south  to  New  Jersey 
and  Kansas. 

Dcmriiilliin  of  planf.— This  climb- 
ing, shrubby  |>ercnnial  Is  often  planted 
as  uu  ornamental,  and  with  Its  clusters 
of  pretty  puri'llsh  flowers  and  branches 
of  berries  ranging  In  t-olor  from  green 
to  yellow  aud  orange,  and  Qnally  red, 
occurring  on  the  vine  together,  it 
makes  a  rather  attractive  showing. 
Bltler:sweot  has  a  climbing,  somewhat 
woody,  branched  stem,  about  2  to  8 
feet  long,  and  oval  leaves  2  to  4  inches 
long,  |)oluted  at  the  ajjex,  aud  souie- 
i)>  what  heart  shaped  at  the  base.  Some 
of  the  leaves  have  one  lobe  at  the  base, 
some  throe  lubes,  while  othei-s  are  entire.  The  pur[illsh  flowers,  reaembllDg 
those  of  the  iwtuto  (lo  which  family,  Rolanaceie,  this  plant  belongs),  are  pro- 
duced from  about  May  to  September,  borne  In  compound  lateral  clusters.  The 
fruits,  or  berries,  which  rli>en  In  autumn,  are  ovnl,  red,  and  Juicy,  and  contain 
numerous  whitish  sewls.  (Fig.  4:i.)  Tlio  berries  look  verj-  tempting,  but  they 
are  iioisonons,  and  children  have  beeii  known  to  be  |iolsoned  by  eating  them. 

Detiriptiun  of  midlriiial  pnrl.—'Thv  young  brandies  of  bittersweet  are  the 
iwrts  employed  In  medicine,  and  were  official  In  the  Ignited  States  Pbarma- 
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copcela  for  1890.  As  found  Id  commtirce.  tliey  consist  of  cylindrical  pieces  of 
varying  length  and  of  not  more  than  atHHiC  one-flftb  of  an  inch  in  tbIclcaeaB, 
with  a  greenish  graj  tbln  baric,  marlied  with  lengthwise  lines.  The  woody 
portion  Is  light,  and  the  center  Is  sometimes  hollow,  aud  sometimes  shows  a 
spongy  pith.  There  Is  but  a  faiut.  somewhat  narcotic  odor,  and  the  taste  at 
first  Is  bitter,  then  sweet—"  bittersweet." 

CoUeclion,  priceg,  and  uses. — Bittersweet  branches  are  collected  when  they 
are  only  one  or  two  years  old  and  at  a  time  when  the  leaves  have  fallen.  The 
price  paid  mnges  from  3  to  5  cents  a  |)ound. 

Bittersweet  Is  used  for  its  diuretic  and  diaphoretic  properties,  and,  accord- 
ing to  the  dose  employed,  has  a  quieting,  hypnotic  Influence. 

BUTTON  BU8H. 

Cephalanthua  occidentalit  L. 

Other  common  names. — Kuttonwood,  button  wood-shrub,  button-tree,  swamp- 
dogwood,  pond-dogwood,  awampwood,  river-bush,  honey-ball,  ptnbatl,  whlteball. 
little  snowball,  globeflower,  mountain- 
globeflower,  crane-willow,  wild  licorice, 
croiiper-bush. 

Habitat  and  range. — The  buttonbusli 
Is  Indigenous  to  this  country,  and 
flourishes  In  swamps  or  damp  places 
from  soutbern  Canada  to  f'lorida  and 
California. 

Degcription  of  shrub, — This  Is  usually 
a  widely  spreading  shrub  from  3  to 
12  feet  lu  height  or  occasionally  a 
small  tree,  with  large,  shining,  dark 
green  leaves,  and  producing  from  June 
to  September  round  hea<ls  of  creamy 
white  flowers,  the  jirotrnding,  thread- 
like styles  with  tlie  small,  knoblllie 
stigmas  giving  them  the  appearance  of 
Inserted  pins,  whence  the  name  "  pin- 
ball."  The  stems  are  covered  with 
a  rough  yellowish  bark,  while  the 
smaller  branches  are  smooth  and 
tinged  with  red.  Some  of  the  leaves 
are  opposite,  others  ternate— that  Is, 
arranged  In  threes — aud  are  ovate  or 

ovate  lance  shaped,  pointed,  smooth,  and  glossy,  with  unbroken  margins,  and 
from  3  to  5  Inches  long.  The  flower  heads,  about  1  Incli  iu  diameter,  <-«>tisist  of 
numerous  creamy  white,  stemless  flowers,  densely  crowded  together  In  globular 
form,  esich  flower  having  a  fuunel-shuiied  corolla  with  4-toothed  margin,  from 
which  the  slender  style  with  lis  globular  stlgmu  protrudes.  (Fig. 44.)  The  aniali 
dry  fruit  is  Inversely  |>ear  shaped,  splitting  o|ien  Into  two  to  four  cells,  each  con- 
taining one  seed.    The  buttonbusb  belongs  to  the  madder  family  (Rubiacca!). 

Description  of  borJc. — The  bark  occurs  commercially  in  smnll,  curved  pieces, 
smoolb  and  grayish  brown  and  marked  with  fine  Hues  If  taken  from  young  trees. 
furrowed  and  scaly  and  of  a  dull  gray  color  if  collected  from  older  trees. 
The  inner  root  bark,  which  la  also  used,  occurs  hi  shorter  pieces,  and  is  of  a 
reddish  brown  color.     The  Inner  surface  of  the  bark  Is  whitish  and  smooth. 
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becoming  a  pa1«  ruet  color  when  It  la  no  longer  fresh.  It  breaks  with  a  tough, 
tlbroUB  fracture,  and  has  ao  odor,  but  a  bitter  and  somevbat  astringent  taste. 

Collection,  prices,  and  use». — The  bark  Is  collected  from  both  stem  and  root. 
It  brings  about  7  cents  a  pound,  but  at  present  tbere  seems  to  bv  no  very  great 
demand  (or  It. 

Buttonbusb  bark  Is  used  In  fevers,  and  tbe  Inner  bark  Is  employed  In  conghs 
and  as  a  diuretic.     ' 

CRAMP-BARK    TREE. 

i'ibunium  opulun   L. 

Fharmacoprpial  name. — Viburnum  opulus. 

Other  vomman  names. — Cranberry- tree,  bigb-busb  cranberry,  wild  gnelder- 
rose,  gueldrea-rose,  clierry-wood.  dog  rowau-tree,  wbltten-tree,  red  elder,  rose- 
elder,  mnrsh-elder,  water-elder,  white  elder,  gadrlse,  gulter-tree,  gatten.  love- 
rose,  Mny-roae,  iilncusLion-lree,  squawbush,  witch-hobble,  wltch-ho|jple. 

Habitat  and  range, — This  native  shrub  occurs  In  low  rich  woods  and  borders 
of  fields  from  New  Jersey,  Michigan,  and  Oregon,  nortbword. 

De»cription  of  thrub. — The  whitish  flower  heads  of  this  species  are  borne  on 
stems  about  1  lucb  in  length,  and  measure  from  3  to  4  inches  across;  the 
flowers  on  tbe  outside  are  large,  sometimes  an  inch  in  diameter,  and  sterile 
(without  stamens  or  |)l8tllB),  while  those  on  the  inside  of  the  flower  cluster 
are  considerably  smaller  and  fertile.  The  cultivated  variety  of  this  speclea,  the 
well-known  ornamental  "snowbiiU"  of  the  gardens,  has  all  of  its  flowers 
sterile. 

The  cramp-bark  tree  grows  from  8  to  10  feet  high,  with  branches  generally 
erect  and  smooth,  ami  broadly  oval.  ;i-lobed  leaves.  Tbe  leaves  are  usually 
emootli  on  the  upper  surface,  but  wilh  the  veins  on  the  lower  surface  somewhat 
hairy,  and  the  marglna  coarsely  twlheU.  The  showy  wiilte  flower  clusters 
apiiear  about  June.  The  red  fruits,  which  ripen  rather  late  In  tbe  season  and 
remain  on  the  bush  for  some  time,  are  roundish  or  oval,  sour,  and  coiitalTt  a 
round,  flat  atoue.  As  may  be  inferred  fnmi  some  of  Ihecomnion  names  aiiplled  to 
this  shrub,  the  fruit  in  taste  and  api)earance  Iwars  some  resemblance  to  the 
cranberry.  The  crnni|<-hark  tree  Is  a  member  of  the  honeysuckle  family 
(CaprifollaceiE), 

Dcscriiilian  iif  btrk: — Cramp  bark,  ofBclal  in  the  I'nited  States  Pharmacopcela 
under  the  nauie  "  Viburnum  opulus,"  is  in  transversely  curved  |>leces,  some- 
limes  quilled,  one-six  teen  th  of  an  liicli  or  less  in  tbtckness.  the  outside  grayish 
lirown  surface  marked  with  lengthwise  wrinkles  and  brown  lentlcels,  and  the 
Inside  pule  brown,  showing  lengthwise  lines.  It  breaks  with  a  tough,  flbrous 
fracture.    There  is  practlcuily  no  odor,  and  the  taste  is  astringent  and  bitter. 

Collection,  prices,  and  uses. — Cramp  bark  is  collected  In  tbe  fall,  and  at 
present  Is  |>a1d  for  at  tbe  rate  of  about  2  to  41  cents  a  jiound. 

Cramp  bark,  aa  this  name  Indicates,  la  of  use  as  an  antispasmodic,  and  la 
also  siild  to  iwssesa  nervine,  tonic,  and  astringent  proi>ert1es. 

BI..\CK    HAW. 

Viburnum  pritnifolium  I* 

Pharmaroprrial  nomc— Vlbumnm  prunlfollnm. 

Other  cinniiion  names. — Sloe,  sloe-leaved  viburnum,  Stagbush. 

Habitat  and  range. — The  black  haw  occurs  In  drj'  woods  and  thickets  and  on 
rocky  hillatdes  from  Connecticut  to  Florida,  west  to  Michigan  and  Texas,  hut 
is  found  in  greatest  abundance  In  the  South.     It  is  indigenous  to  this  country. 
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Description  of  gftruft.— This  shrub  or  small  tree,  from  10  to  at)oiit  20  feet  In 
beJgbt,  bas  rtitUer  stunt,  ^readiDg  branches.  The  winter  buds  nre  emdll.  short 
pointed,  smooth,  or  sometimes  with  reddish  hairs.  Black  haw  has  broadly  oval 
or  roundish-oval  leaves,  blunt  or  somewhat  i>ointed  at  the  toi\  1  to  3  Inches 
long,  with  a  narrow  or  rounded  base;  they  are  nearly  amooth,  bright  green,  and 
have  a  floely  toothed  margin.  The  numerous  slemless  flower  clusters  are  Trom 
2  to  4  Inches  broad,  eomixiaed  of  numerous  while  flowers  a|ii>earlng  from  April 
to  June.  The  fruit,  which  Is  sweet  and  edible,  is  ovnl  or  somewhat  roundish, 
about  half  an  Inch  long,  bluish  black,  covered  with  a  bloom,  and  ripens  tn 
early  auttimu.     It  contains  a  somewhat  flattened  stone,     (t'ig.  45.) 

Description  of  bark. — The  bark  Of  the  sleni  was  formerly  cfBcial,  but  now  the 
dried  bark  of  the  root  la  the  iMirt  prescrihoO  by  the  United  Stales  Pharmaco- 
ptela,  Eighth  Decennial  Kevlslon.  It 
Is  111  Irregular  or  quilled  pieces,  of  a 
dull  brown  color  ou  the  outer  surface, 
somewhat  ^iily  and  with  shallow  fur- 
rows ;'  the  Inner  surface  reddish  brown, 
and  the  whole  breaking  with  a  weak, 
short,  uneven  fracture.  There  Is  a 
faint  lacunar  odor,  and  a  very  bitter, 
somewhat  astringent  taste. 

Collection,  pricfn,  and  tisrs.— Black 
haw  hark  Is  collected  In  oulnmn.  The 
[iresent  prices  to  collectors  nre  from  3 
lo  S  cents  a  i>ound. 

Thin  bark  bas  nervine,  antispas- 
modic, tonic,  and  diuretic  prorwrtles. 

Another  spccieii. — The  sweet  vlhur- 
nnm  {Vihumum  lentago  L.),  known 
also  aa  nanny-berry  and  sheepberry,  is 
n  species  which  Is  collected  with  prani- 
folium.  and,  with  It,  considered  olflclai. 
It  grows  In  rich  soil  from  Canada 
HOiilh  lo  Georgia  and  Kansas.  F[u. -is.— BlacIc  haw  oadaannyborrr  (Vlbur- 

Sweet  viburiiuui  Is  an  indigenous  "•""  pmntfoHam  and  V.  IcnlairD).  leBves 
shrub  or  small  tree,  sometimes  as  tall         ""       "**"■ 

ns  30  feet,  and  soniewbut  resembling  prunifolium.  Tlie  winter  buds,  however, 
nre  longer  pointed  and  smooth,  the  leaves  have  longer  Blender  stems  and  are  oval, 
long  pointed  at  the  aiiex,  and  generally  rounded  at  the  base.  They  are  from 
2  to  4  Inches  long,  smooth  on  both  surfaces,  and  aharply  toothed.  The  siemleRS 
flower  clusters,  2  to  r>  inches  broad,  a|i]>car  aliont  May,  foltoweil  by  the  oval, 
lilulBh  liiack,  bloom-covered  fruit,  which  matures  about  Oelober,  becoming  sweet 
and  edible.  (Fig.  4.1.)  The  fruit  stjmctimes  rcnialnn  on  tiie  shrub  until  the  Al- 
lowing Biirlng.  It  contains  a  very  flat.  n>und  or  oval  seed.  Like  the  cramp- 
bark  tree,  the  black  haw  and  sweet  viburnum  both  belong  to  the  boneysnckle 
family   (raprlfoUaceie), 

The  hark  of  the  sweet  viburnum  Is  also  cr.llccted  lu  autumn,  and  Is  used  like 
prunifolium. 
13ft 
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AesculuB  jfl&bra  and  A.  hipporastanum.    See  Chealnul,  home 37-38 

Ague-bark.     See  Ash,  wafer 33-34 

tree.     See  Sassafras 25-26 

Alder,  AmericBD,  common,  green,  nolch-leaved,  red,  smoolli,  spet^kled,  and 

Hwamp.     See  Alder,  tag 18 

black,  deecriplion 34 

fftlBC,  and  white.    See  Alder,  black 34 

spotted,  and  striped.    See  Witcb-hazel 27-28 

tag,  description 18 

Allspice,  wild.    See  Spicebush 26-27 

Alnue  nigosa  and  A.  serruUta.    Sm  Alder,  tag 18 

Amara-dulcis.    See  Bitt«reweet 48-47 

Angelica- tree.    See  Ash,  prickly 31-33 

Anowwood,  Indian.    See  Wahooand  Dogwoml 35,41-43 

Aah,  American  mountain,  description 29-30 

white  ash,  basket-ash,  black  ash,  cane-anh,  hoop-ash,  swamp- 

aah,  and  water-ash.    Sm  Ash,  white 44-15 

bitter.    See  Wahoo 35 

flowering,  and  poison.    See  Fringe-tree 45-46 

northern  prickly.     See  Ash,  prickly 31-33 

prickly,  description 31-33 

sea.     See  Ash,  prickly .^. 31-33 

southern  prickly.    See  Ash,  prickly 31-33 

stinking.    See  Aeh,  wafer 33-34 

wafer,  description 33-34 

white,  description 44-45 

wild.    Sfe  Ash,  American  mountain 29-30 

yellow  prickly.     See  Ash,  prickly 31-33 

Asp,  mountain,  and  quaking.     See  Aspen 11-12 

Aspen,  American.     See  Aspen,  description 11-12 

description 11-12 

Auld -wives '-tongues.     See  Aspen : 11-12 

Barks,  approximate  prices 9 

collection 8-8 

dealers,  communication  necessary 9 

samples  to  be  sent 9 

descriptions 9-49 

medicinal,  descriptions  of  trees  and  shrubs  furnishing 9-49 

methods  of  drying 8-9 

obtaining- - 8 

official  and  nonofficial 7 

time  for  collecting 8 
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B*Bket-aBh.    See  under  Ash,  white 44-45 

Bay,  sweet,  and  white.     See  Mt^nolia i, 21-23 

Bayberry,  description 14 

fallow.     See  Baybeny,  description 14 

wax-tree.    See  Bayberry,  description 14 

Bearberry-tree.    See  Caecara  sagrada 38-40 

Bearwood.    See  Caecara  sagrada 3S— 40 

Beaver-tree.    5m  Magnolia 21-23 

Benjamin-bush.    See  Spicebush 28-27 

Benzoin  benzoin  and  fl.  odoriferum.     See  Spicebush 28-27 

Betula  lenta.     See  Birch,  sweet 16-18 

Bindweed,  blue.     See  Bittersweet 46-47 

Birch,  blacit,  cherry,  mahogany,  river,  and  spice.     See  Biri'h,  sweet 16-18 

sweet,  description 16-18 

Bittersweet,  clasaiflration  with  medicinal  barks,  explanation 9 

climbing,  and  Bhrubby.    See  Ulttersweet,  tal.se 36 

dearriplion 46-47 

See  aUo  under  Bittersweet,  false. 

false,  description 36 

Black  haw,  description 48-49 

Blackberry,  American,  bramble  high-bush,  high-bush,  knee-high,  low-bush, 

low-running,  and  sand.    See  Blackberry,  description 28-29 

description 28-29 

Bongay.     See  ('heatnut,  horse 37-38 

Boxwood,  false  boxwood,  and  New  England  boxwood.     See  l)ugwood 41-43 

Brittle  willow.     See  under  Willow,  white 12-13 

Buckeye,  fetid,  Ohio,  and  smooth.     Seeurider  Chestnut,  horse 37-38 

Burning-bush.     See  Wahoo 35 

Bursting-heart.     Sec  Wahoo 36 

Butternut,  description 15 

Buttonbush,  detwription 47-48 

Button -tree,  button  wood,   and  but  ton  wood -shnib.     See  Buttonbush 47-48 

Cabinet-cherry.     See  Cherry,  wild 30-31 

Candloberry.    See  Bayberry 14 

myrtle.    See  Bayberry 14 

Caoe-aah.    See  Aeb,  white 44-45 

Canoewood.    See  Poplar,  tulip 23-25 

Carpinus  vii^niana.     See  Ironwood 15-16 

Cascara  sagrada,  description 38-40 

trees  used  annually  lor  drug  production 7 

Cedar,  Indian.     See  Ironwood 15-16 

( 'elastrus  Bcandens.     See  Bittersweet,  false 36 

Cephalanthua  occiden talis.     See  Buttonbush 47-48 

Cherry-birch.     See  Birch,  sweet 16-18 

cabinet,  rum,  whisky,  and  wild  black.    See  Cherry,  wild 30-31 

wild,  description 30-31 

wood.    Sec  Cramp-bark  tree 48 

Chestnut,  horse,  description 37-38 

ChionanlhuH  virginica.     See  Frin^-trce 45-46 

<;hittem-bark.     See  Cascara  saiirada 38-40 

Choke,  black.     See  Cherry,  wild 30-31 

Cinnamonwood.     See  Saasafrau 2&-26 
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Coffee-berry.    See  urufer  Cascara  sagrada 38-40 

wild.     Seeiauter  CaBcara  sagnida 38-40 

Collection  of  barka 8-fl 

Cornel,  blue-berried,  Florida,  flowering,  ailky,  rouod-leaved,  and  wbite.    See 

Dogwood 41-<3 

Cornelian  tree,  American.     See  IKq^wood 41-43 

ComuB,  C.  amomum,  C.  circinata,  C  florida,  and  C.  sericea.     Sec  Dogwood 41-43 

Cotton,  American  Upland,  and  Levant.     See  Cotton,  deBoription 4IM1 

description 40-41 

Crack  willow.     See  under  Willow,  white 12, 13 

Cramp-bark  tree,  descriptioD 48 

Cranberry,  high-buah.    See  Cramp-bark  tree 48 

tree.    See  (Jramp-bark  tree 48 

Crane-willow.    See  Buttonbueh... 47-48 

Crouper-bush.     See  Buttflnbush 47-48 

Cucumber  tree.    See  Magnolia,  and  Poplar,  tulip... 21-26 


DealetB  in  medicinal  barkn,  commuuication  necessary 9 

samples  to  be  sent 6 

Doal-pine,  American,  and  soft.     See  Pine,  while ft-10 

Deerwood.     See  Ironwood 15-16 

Descriptions  of  barks 9-49 

trees  and  shrubs  furnishing  medicinal  barks 9-49 

Dewberry,  one-flowered,  and  Bouthem.    See  Blackberry 28-29 

Dirca  and  D,  paluslrw.     See  Mooeewood 43-44 

Dog  rowan-tree.    See  Cramp-bark  tree 48 

Dogberry.     See  Ash,  American  mountain ■- 29-30 

Dogwood,  American,  female,  Florida,  flowering,  round-leaved,  and  Virginia. 

See  Dq^wood,  description 41-43 

description 41-43 

pond.    See  Bultonbunh 47-48  ■ 

swamp.     See  A«h,  wafer,  Dogwood,  and  Buttonbusb 33-34,41-43.47-48 

Duck-willow.     See  Willow,  white 12-13 

Dulcamara.     See  Bitlersweet 46-47 

Dwalc.    See  Bitteraweet 46-47 

Elder,  marsh,  red,  roue,  water,  and  white.     See  Cramp-bark  tree 48 

Elkwood.     See  Magnolia 21-23 

Elm,  Indian,  moose,  rod,  rock,  and  sweet.    See  Elm,  slippery 20-21 

slippery,  description 20-21 

Euonymus,  E.  americanus,  and  E.  atropurpureua.     See  Wahoo 35 

Fagara  clava-herculis.     See  Ash,  prickly 31-33 

Kelonwort.     See  llilterswect 46-47 

Fevcrbush.    See  Spicebush,  and  Alder,  black 26-27, 34 

Fevcrtwig.     See  Bittersweet,  false;  alio  Bittersweet 36.  46-47 

Fever-twitch.    See  Bittersweet,  false 36 

Fingerberry.    See  Blackberry 28-29 

Fraxinuit  acuminata,  F.  alba,  P.  americana,  F.  nigra,  and  F.  sambncifolia. 

See  Ash,  white 44-45 

Fringe-lrce,  American,  and  white.     See  Fringe-tree,  description 45-46 

description 45—16 
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Gadd-'ie.    5«  Cmmp-bark  tree 48 

Gaiter-tree.     See  Cramp-bark  tree 48 

Gatten.    See  Cramp-bark  tree 48 

Globeflower  and  mountain-globetlower.     See  Buttonbueh 47-48 

Gogsypium  herbaceum  and  G.  hirBUtum.     See  Cottoo 40-41 

Grape,  wolf.     See  Bittersweet 46-47 

Gray  beard -tree.    See  Fringe-tree 45-46 

Guelder-rose,  wild.    See  Cnunp-bark  tree 48 

Gueldcee-rose,    Sm  Cramp-bark  tree 48 

Hackmatack.    See  Tamarack 10-11 

Hamamelisand  H.  virginiana.    See  Witch-hazel 27-28 

Haw,  black,  deBcription 48-49 

Hasel,  black.     See  Iroawood 15-16 

anapping.    See  Witch-hazel 27-28 

witch,  description 27-28 

wych.    See  Witch-hazel 27-28 

Hercules-club.    See  Ash,  prickly 31-33 

yellow.    See  Ash,  prickly 31-33 

Hickory- poplar.    See  Poplar,  tulip 23-25 

Hippocaatanum,    See  Cheataut,  horse 37-38 

Honey-ball.     See  Buttonbuah 47-48 

Hoop-aeh.     See  under  Ash,  white 44-45 

Hop-hornbeam.     See  Ironwood 15-16 

tree  and  three-leaved  hop-tree.     See  Aeh,  wafer 33-M 

Hornbeam,  hop.     See  Ironwood 15-16 

Horae-chestnut,  description 37-38 

Huntington  willow.     See  Willow,  white 12-13 

Ilex  verticillata.    See  Alder,  black 34 

Indian  arrowwood.     See  Wahooand  Dogwood 35,41-43 

cedar.     See  Ironwood 15-16 

elm.    See  Elm,  slippery 20-21 

mozemize.    See  Ash,  American  mountain 29-30 

Introduction  to  bulletin 7-8 

Ironwood,  description 15-16 

Jacob 's-Iadder.    See  Bittersweet,  talse 36 

Juglans  and  J.  cinetea.    See  Butternut 15 

Kinnikinnick.    See  under  Dogwood 43 

Kenker-tree.    See  Chestnut,  horse 37-38 

Larch,  American,  black,  and  red.    See  Tamarack 10-11 

Larix  americana  and  L.  laricina.     See  Tamarack 10-11 

Laurel,  Hwamp.     See  Magnolia 21-23 

Launia  benzoin.     See  Spicebush 26-27 

Leatherbush  and  Icatherwood.    See  Moosewood 43-44 

Leaverwood.    See  Moosewood 43~44 

Lemon-wainut,     See  Butternut 15 

Leverwood,     See  Ironwood  and  Mooeewood 15-16,43-44 

Licorice,  wild.     See  Buttonbush 47-48 

Lifo-of-man.     See  Afh,  American  mountain 29-30 

Lindcra  benzoin.     See  Spieebuah 26-27 

Liriodendron  and  L.  tulipifera.    See  Poplar,  tulip 23-25 
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Love-Toee.    jSm  Cramp-bark  tree 48 

Lyre-tree.    See  Poplar,  tulip 23-25 

Hagnolia  acuminata,  M.  glauca,  U.  tripetala,  M,  umbrella,  and  M.  virgiuiana. 

See  Ma^olia,  deecription '. 21-23 

blue,  mountam,  and  sweet.    See  Magnolia,  description 21-23 

description 2 1-23 

Uahogany-bircb.    See  Birch,  aweet lfl-18 

mountain.    See  Birch,  eweet 16-18 

Marketing  barks  for  medicinal  use,  remarlu % 

Marsh-elder.    iSm  Crampi-bark  tree 48 

May-rose.    See  Cramp-bark  tree 48 

Medicine,  usee  of  barks 8 

Methods  of  drying  barkg 8-9 

oblaining  barks 8 

Mezereon,  American.     See  Mooaewood 43-44 

Missey-mooeey.     See  Ash,  American  mountain 29-30 

Uoose-elm.    '9ee  Elm,  slippery 20-21 

misse.    See  Ash,  American  mountain 29-30 

Hoosewood,  description 43-44 

Uorrel.    S«  Bittersweet 46-47 

Mountain-ash,  American,  deecription 29-30 

asp.     See  Aspen 11-12 

globeflower.    See  Buttonbu-ih 47-48 

magnolia.    See  Magnolia 21-23 

mahogany.    See  Birch,  sweet 16-18 

sumac.    See  Ash,  Americ'an  mountain 29-30 

Mozemize,  Indian.     See  Ash,  American  mountain 29-30 

Myrica  ceritera.     See  Baybeny 14 

Myrtle,  candleberry.     See  Bayberry 14 

wax.     See  Bayberry 14 

Nanny-berry.     See  tinder  Haw,  black 48-49 

Nature 's-mistake.    See  Dogwood 41-43 

Nighlahade,  climbing  nightehade,  and  woody  nightshade.    See  Billersweel.. .  46-47 

Northern  pine.     See  Pine,  white 9-10 

prickly  ash.     See  Ash,  prickly 31-33 

Oak.  stave,  and  stone.    S«  Oak,  while 18-20 

wh)(«,  deecription 18-20 

Oilnut.    See  Butt«mut 16 

Old-man 'a-beard.     See  Fringe-tree 45-46 

Orange-root,  climbing.    See  Bitlersweel,  false 36 

wild.    See  Ash,  prickly 31-33 

Osier,  golden.    See  under  Willow,  white 13 

green ,  and  red .     See  under  Dogwood 43 

Ostrya  vii^niana.     See  Ironwood 15-lG 

Pegwood.    See  Wahoo 35 

Pellitory-bark.    See  Ash,  prickly 31-33 

Pepperwood.    See  Ash,  prickly 31-33 

Pereianabarlt.    See  Cascara  sagrada 38-40 

Picks  way-anise.     See  Ash,  wafer 33-34 

Pinball.    See  Buttonbush 47-48 

Pincushion- tree.    See  CramjS-bark  tree 48 
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Pi«e. 
Pine,  Americaa  deal,  American  whil«,  nortbmt,  soft  deal,  spruce,  and  Wey- 
mouth .     See  Pine,  while 9-10 

white,  description 9-10 

Pinua  Blrobufl.     See  Pine,  white 6-10 

PoisoD-aah.     See  Fringe- tree ' 45-48 

berry  and  poison-flower.    Sw  Bitt«reweet 46-47 

Pond-dogwood.     See  Buttonbush 47-48 

Poplar,  American.    See  Aepen 11-12 

blue,  and  hickory.    See  Poplar,  tulip 23-25 

trembling.    See  Aspen 11-12 

tulip,  description 23-25  , 

white.    Set  Aepea 1 1-12 

yellow.    See  Poplar,  tulip 23-25 

Populua  tromuloides.     See  Aspen 11-12 

Prairie-bush,  stinking.     See  Ash,  wafer 33-34 

grub.     See  Ash,  wafer 33-34 

Prices,  approximate,  o!  medicinal  barks 9 

Prickly  aeh,  description 31-33 

northern,  southern,  and  yellow.    See  Aith,  prickly 31-33 

Prince  and  P.  verticillata.    See  Alder,  black 34 

Prune-bark,  Virginian.    See  Cherry,  wild 30-31 

Prunus  aerotina  and  P.  viiginiana.    See  Cherry,  wild 30-31 

Ptelea  and  P.  tritoliata.     See  Ash,  wafer 33-34 

Purshiaaa  bark.    See  Cascara  sagrada 38-40 

Push  ion-berry.    See  Bittereweet 46-47 

Pusey-willow.    See  ujnier  Willow,  while 13 

Pyrus  smericana.    See  Aeh,  American  mountain 29-30 

Quaking  aap.     See  Aspen 11-12 

Qucrcus  and  Q.  alba.    See  Oak,  white lR-20 

Quick-beam.    See  Ash,  American  mountain 20-30 

Quinine-tree.    See  Aeh,  wafer 33-34 

Quiverleat.    See  Aepen 11-12 

Red-brueh.     See  UTufer  Dogwood 43 

rod.    See  under  Dogwood 43 

Rhaninus  calitornica  and  R.  purshiana.    See  t'a»cara  sagrada 38-40 

River-birch.    See  Birch,  ewect 18-18 

bush.    See  Buttonbush 47-48 

Rock-elm.     See  Elm,  slippery 20-21 

Rope-bark.    See  Mooaewood 43-44 

Rose-elder.    See  Cramp-bark  tree 48 

gueldres,  love,  and  May.    See  Cramp-bark  tree 48 

willow.    See  under  Dogwood 43 

Round-tree  and  roundwood.    Set  Ash,  American  mountain.'. 29-30 

Rowan-tree,  American,     See  Ash,  American  mounlain 29-30 

dog.    See  Oramp-bark  tree. 48 

Roxbury  waxwork.     See  Bittersweet,  false 36 

Kubufi,  R.   canadensis,  R,   cuneifolius,   R.  nigrobaccua,  R,  procumbens,  R. 

trivialifl,  and  R.  villoeuB,     See  Blackberry ". 28-29 

Rum-cherry.    See  Cherry,  wild 30-31 

Sacred  bark.    See  Caacara  aagrada 38-40 

Saddle-leaf  and  Saddle-tree.    See  Poplar,  tulip 23-25 
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rage, 

Salix,  S.  albs,  S.  alba  var.  vit«lli Da,  S.  fregi1is,aDd  8.  nigra.   5«;  Willow,  white.  12-13 


Sand-blarkheny.     Set  Blackberry 28-29 

Sang-ltcc.     See  Ash,  wafer 33-34 

SaflBafi-fts,  description 25-26 

olEciiiaJe,  S.  Baaaafras,  and  S.  variifolium.    See  Sassafrae,  dearription.  25-26 

Hwamp.    See  Magnolia 21-23 

Saiifrax.     SeeSaasabaB 25-26 

Scarlelrberry.     See  Bitteraweet 46-47 

Sea-aah.     See  Ash,  prickly 31-33 

Service-tree,  American.    See  Awh,  American  mountain 29-30 

Shavings.     See  Fringe-tree 45-46 

Sheepberry.     See  under  Haw,  blaclt 48-49 

Shittimwood.     See  Cascara  eagrada 38-40 

Shrubsand  trees  fumiehing  medicinal  barks,  dcwripiionK 9-49 

Skawcoo.    Ste  Bittersweet 46-47 

Slippery  elm,  description 20-21 

Sloe.    See  Haw,  black 48-49 

Smelling-Btick.    See  Saeeatras 25-26 

Snakeberry.    See  Bittersweet 46-47 

Snapwood.    SeeSpicebush 26-27 

Snowball,  little.     See  ButUinbush 47-48 

Snowdrop- tree.     See  Fringe-tree 45-46 

Snow-flower.     See  Fringe-tree 45-46 

Solanum  dulcamara,  classification  with  medicinal  barks,  explanation.    See 

aUo  Bittersweet : 9, 46-47 

Sorbus  americana.    See  Ash,  American  mountain 29-30 

Southern  prickly  ash.    See  A«h,  prickly 31-33 

Spice-birch.    See  Birch,  sweet 16-18 

Spicebuah,  description 26-27 

Spicewood.    See  Spicebuab 26-27 

Spindle-tree  and  American  spindle-tree.    See  Wahoo 35 

Spruce-pine.    See  Pine,  white 9-10 

Squawbush.    See  tinder  Di^wood  and  Cramp-bark  tree 43,48 

Staff-tree  and  climbing sla ft- tree.    See  Bittewweet,  false 36 

vine.    See  Bittersweet,  false : 36 

StagbuBh.    See  Haw,  black ., 48-49 

Stave-oak.    See  Oak,  white 18-20 

Slone-oak.     See  Oak,  white 18-20 

Strawberry-bush  and  strawberry-tree.     See  Wahoo 35 

Sumac,  mountain.     See  Ash,  American  mountain 29-30 

Suterberry.     See  Ash,  prickly 31-33 

Swamp-alder.    See  Alder,  tag 18 

ash.     See  under  Ash,  while 44-45 

dogwood.     See  Ash,  wafer,  Di^wixkI,  and  Buttonbutsh  . . .  33-34, 41-43, 4T-48 

laurel .     See  Magnolia 21-23 

saaaafnw.    See  Magnolia 21-23 

willow.     See  ujM&T- Willow,  while 13 

Swampwood.    See  Moosewood  and  Bultonbush 43-44. 47-48 

Sweet  bay 21-23 

birch,  description 16-18 

viburnum.    See  Haw,  black 48-49 
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Tag-alder,  description 18 

Tallow-bayberry.    See  Bayberry 14 

ahrub.    See  Baybeiry H 

tree,  Araeriean  vegetable.    See  Bayberry H 

vegetable.    See  Bayberry 14 

Tamaiack,  description 10-11 

Tether-devil.     See  Bitteraweet 46-47 

Tobaccowood.     See  Wil«h-hazel 27-28 

Toothache-bush  and  toothache-tree.    See  Atb,  prickly 31-33 

Trees  and  ehrubH  fumiBbing  medicinal  barks,  dcecriptioDB (M9 

Trefoil,  shrubby.    See  Aah,  water 33-34 

Tulip-poplar,  description 23-26 

tree.    See  Poplar,  tuhp 23-25 

Ulmus,  U.  fulva,  and  U.  pubeecena.    See  Elm,  slippery 20-21 

Umbrella-tree.    Sm  M^nolia 21-23 

Vegetable-tallow.    See  Bayberry 14 

tree,  American.    Set  Bayberry 14 

wax,  American.    See  Bayberry 14 

Viburnum  lentagoand  V.  prunifolium.    See  Haw,  black 48-4S 

opulua.    See  Cramp-bark  tree 48 

sloe-leaved,  and  sweet.    See  Haw,  black 48-49 

Violet-bloom.    S«e  Hitteraweet 46-47 


Wafer-ash,  deacriplion 33-34 

VVahoo,  description 35 

Walnut,  lemon,  and  white.    See  Butternut 15 

Water-ash.    S«  under  Aah,  white 44-45 

elder.     See  Crarap-bark  tree 48 

Waxberry.     See  Bayberry 14 

Wavmyrtie.     See  Bayberry 14 

tree,  bayberry.     See  Bayberry 14 

Waiwork  and  Roxbury  waxwork.     See  Bitteraweet,  false 36 

West  Indian  yellowwood.    See  Ash,  prickly 31-33 

Weymouth  pine.     See  Pine,  white 9-10 

WhiBky-iherry.     See  Cherry,  wild 30-31 

Whitoball.     See  Buttonbush 47-18 

Whitewood.     S'-e  Poplar,  tulip ._ 23-25 

Whitten-trce.     See  Cramp-bark  tree .'. 48 

Wickopy  and  wickup.     See  Moosewood 43-44 

Willow,  black,  brittle,  common  European,  crack,  duck,  Huntingt^m,  puwy, 

and  swamp.     Sec  Willow,  white 12-13 

crane.    See  Buttoubush 47-48 

red,  and  roce.    See  under  DoRwood 43 

white,  description 12-13 

Wine-tree.    See  Ash,  American  mountain 29-30 

Wingseed.    See  Ash,  wafer 33-34 

Winterberry.  common,  and  Virginia.    See  Alder,  black 34 

Winterbloom.     5fc  Witch-hazel 27-28 

Witch-hazel,  description 27-28 

hobble  and  witch-hopple.    See  Crsmp-bark  tree 48 
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Witchwood.     SeeAeh,  American  mountain 29-30 

Wolf-grap«.     Ste  Bittersweet 46-47 

Wych-hazel .    See  Witch-hazel 27-28 

Xanthoxylum,   X.  americanum,   X.   carolinianum.   X.   rlaVo-herculie,  and 
X.  fraxineum.    5«  Ash,  prickly .* 31-33 

Yellowroot.    -See  Bittereweet,  (ftlHe 36 

Yellowtbora.     See  Aah,  prickly 31-33 

Vellowwood,  prickly,  aod  West  Indian.    See  Aeh,  prickly .'  31-33 
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!o.  Tfl.  Copper  aa  an  AlKlcldc  and  DIslntMtatit  In  Water  8iip|>1Ii>H-     1005.     Trice,  0  ccntl. 

77.  Tbe  AToeado.  a  Siila-I  Fniit  from  the  Tropica.      1005.      Trlcp.  .1  (vntB. 

TS.  ImprovLne  the  Qnnlltj'  ot  Whi^at.     leOS.     PrJce,  ^0  cents. 

70.  TarlabllitT  at  Wh<«t  Varieties  In  ReaJBtanee  to  Toilc  Haltn.     1Di>G.     Trtce.  5  Cent*. 

80.  Agricultural  Eiplorallons  In  Algeria.      IffOH.      Price,   10  cenla. 

61.  EvolotloTt  of  Cellular  Structures.     lOOS.     Price,  5  ceotB.  . 

82.  Graaa   Lands  ot  tbe  SoMtb  Alaska  Coast.      lOOS.      Price,   10  (^Dts. 

63.  The  Vltallt;  ot  Burled  Seeds.     IDOG.     Price,  S  cents. 

8^.  The  Seeds  o(  Ihe  BlueET""*™.     1005.     Trite,  3  ceptH. 

8S.  Agriculture  without  IrrlHatlon  In  the  Sahata  I>eRcrt.     11105.     Price.  li  centl. 

ST.  DlRease  Rselatance  of  Totaloea.     1005.     l-rlc*.  5  cents. 

88.  Weert I- Relating  Adaptations  of  (be  CottOD  Plant.      1906.     ITlce,  10  ceots. 

80.   Wild  Medicinal   Plants  uf  tbe  United  States.     IQUIS.      Trice,  :>  centn. 

1)0.   Miscellaneous  PapGrs.      lOoe.      Trice,  G  cents. 

BI.  Varlellea  of  Tobacco  StftS  Dlstrlbnted,  olc.      1000.      Trti-e,  .".  cents. 

04.  Farm  I'racllce  witb  Forafe  Crops  In  Western  Oicgon,  cic.      1!<0G.      Trice,  10  cent*. 

05.  A  New  Tjpe  of  Red  Clo»er.     1008.     Tele;,   10  cents. 
OH.  Tobacco  BrccdlnR.      lOOT.      Price,  15  cents, 

98.  So;  Bean   Varieties.      IBOT.     Prict.  IB  C«Dta. 

!)0.  Quicli  Method  foi'  IMermlnatlon  of  Uolsture  In  <:rslii.     10ll7.     Trice.  5  cents. 

100.  UJBcellaneouH  Papers.     1S07.     Trice,  2S  cents. 

101.  Canlents  of  and  Index  to  Bulletins  Nos.  1  to  100.     lOOT.     I'rlcc.  15  cents. 

102.  Mlscellanpons  Papera.     1007.     Price,  IS  qenla. 

103.  Dr;  Farmlps  In  the  Ureal  Basin.     19DT.     Price,  10  tenia. 

104.  The  lae  of  Keldapathlc  Rocks  as  FcrtUliers.      10O7.      Trice.  5  cent*. 

ins.   tteiatlon  of  Composition  of  l,pnr  lu  Burning  IJuniitlCH  of  Tolmccu.      ISOT.      Trice. 

10  i^entJi. 
!00.   See*  and  Plant*  Imported.      Inventory  No.  12.      1007.      Trfce.  IB  cents. 
lOT,  .VmiTlcan  llool  Uruits.      1007.      I'rlci'.  15  ci'iita, 
1U8.  The  Coid  Storage  of  Small  Fruits.      1007.      Price,  lo  cvnta. 
110.  Cranberry   Ulseaset*.      1007.      I'Hce.  20  cenlB. 
lit.   Miscellaneous  Pu pen.      ItXi'.     Price.  !.'•  centN. 
1 1 2.   t '*»  of  Suprarenal  (tiands  in  the  PIirxlolnEiral  Traling  of  l>ruj(  inants.     1007.     Trie*, 

10  e^nta. 
li:i.  t'omparatfre  Tulcrancc  of  Plants  for  Halts  Coiumnti  In  Alk»ll  S<iI]h.      ]!KI'       Price, 


^inpplicH.      IBOT.      Price, 

110.  Tile  Tana  on  Pood  for  Man.      lilOT.      Price.  25  cents. 

117.  The  Reai^edlng  ot  I>('plpted  Banae  and  Native  Tallinn's.      100".     I'ricc.    10  ithIb. 

lia   TeniTlan  Alfalfa.      1»07.      Trice.    10  cent«. 

110,  Tbe  Mulherrr  and  Other  Sllhwortn  Fmd   TluntK.      10II7.      Priri-.    in  rents. 

120.  Troductlon  at  Easter  1.11^  Bulbs  la  tlic  L'nltcd  HtaCcB.     lUOft.     Price.  10  cents. 

121.  lll.scelluneous   Papers.      1008.      Trite.    15  cents. 

122.  Curij--To|).  n   Hlseasp  of  Siicar  Beels.      1«)H.      Price.    1.")   tenls. 

123.  The  Defay  of  Orant'cs  in  Transll  from  Callfomla.      lOiUS.      i'ricc,  20  rr>nl8. 
Vii.  The  i'rlckly  l-ear  ns  a  Funn  Crop.     1908.     Price.  10 'cents. 

135.   I)ry-I.and  Olive  Culture  In  NorLbern  Africa.      1008.      Trice,   III  cents, 

126.  Nomenclaiure  o(,fbe  Tear.      11)08.      Trice,   30  cents. 

127.  The  Improvement  ot  Mountain  Meadows.      1008.      I'rlci-,  10  cents. 

12S.  Egyptian  Cotton  In  the  Southwestern  United  Blatea.      1008.      Pric--,  15  cents. 
120.   tlBTlum,  a  Cause  of  llic  Ixico-Wecd  IMseasi'.      lOON.      Price,  ID  cciils. 

130.  Dry-Land  Agrlcnllun..      (DOS.      Price,  U<  rents. 

131.  Mlacellnneons  Papers.      lODH.      Price.  10  cents. 

132.  Seeds  end  Plants  Importnt.      Inventory  No,  1^.      lOOS.     Trliv.  20  cenii^. 

133.  Peach,  Apricot,  and  Prune  Kernels  as  By-Prmlncls  of  the  I'mll    indiialry  of  the 

United  States.      lOOS.      Price,  5  cents. 

134.  The   InQuencc  of  a   Mixture  of  Soluble   Salts.   TrlnclpiiUy   Sodium  Chlnrld,   upon 

tlie   t«af  Structure   and   TrausplTBllon   "f   Wheat.    Oats,   and   Bnrley.     lOOS. 
Price,  a  i-cnlK. 

135.  Orchard   Fruits  In   the    Piedmont    nnd   Blue    "Wge    Kecions  of  Virginia   and   the 

South  .Vtlantio  Stales.      lOOH.      p  , „    ^O  wnts. 

136.  Methods  and  Causes  of  Evoliitl.,^       .^os       T'rtee,  10    > 


...r.  .-I'cdB  and  I'lanta  luiiHictcd.      itiv„ "  Mi>.  I-*-      1»>W-       i" 

138.  The  Production  of  Clcsr-Wrapn,,,  *»">"  ',.,,  undtt  fflift'lc  V 
1008.     Trice,  15  cents.         ^»"  ■joHa'^^ 
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